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mg/L
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ou2
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PCE
pCi/g
pCiy/L
PCOC
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PESTCLP
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RCRA
RfC
RfD
RFEDS
RFETS
RFI/RI
RFP
Sb

SF

St

Sr
SVOoC
TAL
TCE
TCL
TDS
TOC
TSS
UR

milligram per kilogram per day
milligram per liter

milligram per cubic meter
manganese

sodium

nickel

number of non-detects
Operable Unit 1

Operable Umt 2

Operable Unit 6

Operable Umit 8

polycyclic aromatic hydrocarbons
lead

polychlorinated biphenyls
tetrachloroethene

picocuries per gram

picocuries per liter

potential chemical of concern
tetrachloroethene

Pesticide Analysis - Contract Laboratory Program

risk-based concentration

Resource Conservation and Recovery Act
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reference dose

Rocky Flats Environmental Database System
Rocky Flats Environmental Technology Site
RCRA Facility Investigation/Remedial Investigation

Rocky Flats Plant
antimony

slope factor

stlicon

strontium
semi-volatile organic compound
Target Analyte List
trichloroethene

Target Compound List
total dissolved solids
total organic carbon
total suspended solids
unit risk
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EXECUTIVE SUMMARY

This Technical Memorandum No 4, Chemicals of Concern, 1s part of the Baseline Risk
Assessment for the Walnut Creek Priority Drainage, Operable Unit No 6 (OU6), located at
the Department of Energy Rocky Flats Environmental Technology Site (formerly Rocky Flats
Plant) in Golden, Colorado

The technical memorandum 1dentifies chemicals of concern that will be included i the
Human Health Risk Assessment (HHRA) to assess potential health nisk from assumed
exposure to the chief contaminants detected in soil, groundwater, and other media sampled
in OU6 Chemicals of concern are organic chemicals, metals, or radionuclides that exceed
background levels, that are not naturally occurring, and that could pose a health threat under
the assumed exposure conditions They are selected from all analytes detected in each
medium using risk-based and other screening methods that identify chemicals that would pose
the greatest risk and therefore warrant inclusion in the HHRA Chemaicals of concern also

provide the focus for transport modeling and remedy selection

Chemicals of concern were selected for the following media surface soil, subsurface sotl,
groundwater, pond sediment, pond surface water, and stream sediment Chemicals of concern
in each media were selected on an OU-wide basis, that 1s, data collected at Individual
Hazardous Substance Sites (IHSSs) were pooled for each medium so that the chief

contributors to risk could be identified for the entire QU
The following steps were used to 1dentify chemicals of concern

. Metals and radionuclides above background levels were 1dentified as potential

chemicals of concern and retained for further evaluation

. The essential nutrients calcium, iron, potassium, magnesium, and sodium were

eliminated from further evaluation

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(I)
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o Professional judgement, such as geochemical evaluation or statistical analysis,

was applied to eliminate some analytes as potential chemicals of concern

. Chemicals above background levels and detected at 5 percent or greater
frequency were included in concentration/toxicity screens to identify the chief
contributors to potential risk These were retained as chemicals of concern for
the HHRA

. Chemicals detected at less than 5 percent frequency were not included 1n the
selection of OU-wide chemicals of concern but were evaluated 1n a separate
risk-based screen to identify special-case chemicals of concern that warrant

separate evaluation 1n the HHRA

Table ES-1 summarnizes the chemicals of concern 1dentified for each medium 1n QU6

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)



TABLE ES-1
ROCKY FLATS OU6
SUMMARY OF CHEMICALS OF CONCERN

Pond Surface Stream
Water Sediment

Pond
Sediment

Subsurface

Surface So1l  Soul Groundwater

Chemuical of Concern
Aroclor-1254 ‘ X
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Bis(2-ethylhexyl)phthalate
Indeno(1,2,3-cd)pyrene
Acetone

Chloroform
1,2-Dichloroethene
Methylene chlonde X
Tetrachloroethene

Trichloroethene

>
b taltel
E T P

L T
Lo E i

Antimony X X
Banum X

Cobalt

Silver X X
Strontium
Vanadium
Zinc
Nitrate X

b
> X
KRl X

Amencium-241
Plutonium-239,240
Uranium-233,234
Uranium-238
Radium-226 X

™
P
P
< X
bl

Special - Case Chemcals ¥
Vinyl chlonde X

O Detected at less then 5 percent frequeny, but at relatively high concentration

(4047 822-0011 843) (TBLES-! XLS) (872194 5 16 PM)
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10 INTRODUCTION

This Chemicals of Concern Technical Memorandum 1s presented as part of the Baseline Risk
Assessment (BRA) for the Walnut Creek Prionity Drainage, Operable Unit 6 (OU6), located
at Rocky Flats Environmental Technology Site (RFETS) in Golden, Colorado The BRA,
which consists of the Human Health Risk Assessment (HHRA) and the Environmental
Evaluation, will be 1included in the Phase I RCRA Facility Investigation/Remedial
Investigation (RFI/RI) report for OU6 The RFI/RI 1s being conducted pursuant to the U S
Department of Energy (DOE) Environmental Restoration Program, a Compliance Agreement
among DOE, the U S Environmental Protection Agency (EPA), and the Colorado Department
of Public Health and Environment (CDPHE), and the Federal Facility Agreement and Consent
Order (Interagency Agreement), signed in 1991

This technical memorandum has been developed to select chemicals of concern to be
evaluated in the HHRA The HHRA will evaluate potential human health risks for on-site
and off-site receptors under current land use and potential future land use conditions,
assuming no remedial action takes place at OU6 Chemicals of concern are organic
chemicals, metals, or radionuchdes that exceed background range, that are environmental
contaminants, and that could be a significant threat to human health under the exposure
conditions evaluated Chemicals of concern are identified on an OU-wide basis for each
medium (e g , groundwater, soil) through which exposure to contaminants could occur The
identification of chemicals of concern will also help focus the efforts of environmental
transport modeling, description of the nature and extent of contamination, and remedy

selection

Chemaicals of concern are selected for surface soil, subsurface so1l, groundwater, pond surface
water, pond sediment, and stream sediment These media were sampled during the Phasg I
RFI/RI 1n accordance with the Phase I RFI/RI Work Plan for Operable Unit 6 (DOE 1992)
Chemicals of concern are identified on an OU-wide basis, by pooling sample analytical
results from the various sampling locations for each medium OUG6 consists of 19 Individual

Hazardous Substance Sites (IHSSs), whose locations are shown in Figure 1-1 The THSSs

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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or IHSS groups and the environmental media sampled at each are listed below IHSS groups
contain several individual sites, for example, IHSS 142 consists of 10 ponds 1n the Walnut
Creek drainage, numbered 142 1 through 142 9 and 142 12

IHSS or Surface  Subsurface Ground- Surface  Pond Stream
IHSS Group Name Soil Soil water Water Sediment Sediment
141 Sludge Dispersal Area X X
142 Ponds X X X
143 Old Outfall X X X
156 Soil Dump Area X X X
165 Triangle Area X X X
166 Trenches AB,C X X
167 Spray Fields X X X
216 East Spray Field X X X ’
-- Streams X

This technical memorandum 1s divided 1nto the following sections Section 2 0 describes the
general process used to select chemicals of concern Sections 30 through 8 0 present
decision criteria specific to each medium and 1dentify the chemicals of concern selected for

each medium References are listed 1n Section 90 .

Appendix A, "Background Comparison for Metals and Radionuchdes,” summarizes the
statistical methodology used to compare OU6 data to background data and includes tables
showing the results of the statistical tests Statistical tests were used to 1dentify metals and
radionuchides whose concentrations exceed background levels and which may be
environmental contaminants These metals and radionuchides are retained for further

evaluation as potential chemicals of concern

Appendix B, "Risk-Based Evaluation of Infrequently Detected Chemicals,” presents the

screening of infrequently detected compounds (<5 percent detection frequency) to 1dentify

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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those that merit further evaluation as special-case chemicals of concern on the basts of an

extremely high concentration 1in a small area of localized contamination

Appendix C, "Total Suspended and Dissolved Solids 1n Groundwater," 1s included to support

the discussion of chemicals of concern 1n Section 50

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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20 CHEMICALS OF CONCERN SELECTION PROCESS

21 OVERVIEW

The flow chart for selecting chemicals of concern for OU6 1s presented 1n Figure 2-1, Process
for Identifying Chemicals of Concern The process i1s intended to identify the chief
environmental contaminants in each medium that could have adverse impacts on public
health In this way, the risk assessment is focussed on OU6 contaminants that are potentially
significant health hazards Inorganic compounds whose concentrations are within background
range or that are essential nutrients or major cations are excluded from the risk assessment
Organic compounds that would contribute insignificantly to overall risk are 1dentified but are

not included 1n the quantitative risk assessment

Chemucals of concern were selected on an OU-wide basis for each medium The individual

steps shown 1n Figure 2-1 are listed below and described 1n the following sections

22 Data Evaluation

23 Background Comparison for Inorganic Compounds

24 Essential Nutrient/Major Cation and Anion Screen

25  Frequency of Detection

26  Concentration/Toxicity Screens

27 Applhication of Professional Judgment ’
28 Risk-Based Evaluation of Infrequently Detected Compounds and Identification

of Special-Case Chemicals of Concern

22 DATA EVALUATION

221 Media-Specific Data Sets

Analytical data from environmental samples collected during the OU®6 field sampling program

and the site-wide sampling programs were used to characterize contamination in QU6 The

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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samples were collected from August 1992 through May 1993 Table 2-1 lists the chemical
groups and media sampled at each IHSS Table 2-2 lists the target compounds 1n each
chemical group Samples were collected from the following media surface so1l, subsurface
so1l, groundwater, pond sediment, pond surface water, stream sediment, and dry sediment
The number of samples, sampling locations, and other features of the sampling and analytical
program are discussed in the Phase I RFI/RI Work Plan for Operable Unit 6 (DOE 1992)

Surface Soil

Surface soil samples were collected using the RFP soil method, a composite method 1n which
the top 2 inches of soil are collected Samples were collected from the third quarter of 1992
though the first quarter of 1993 The analytical parameters varied among IHSSs as described

below

THSS 141 (Sludge Dispersal Area) - Forty surface so1l samples were collected Samples were

analyzed for pesticides/PCB, metals, nitrate, and radionuchdes

THSS 156 2 (Soil Dump Area) - Twenty-two surface soil samples were collected Samples

were analyzed for metals, radionuchdes, and total organic carbon (TOC)

IHSS 165 (Tnangle Area) - Fifteen surface so1l samples were collected Samples were

analyzed for metals, radionuclides, and TOC
IHSSs 167 1 (North Spray Field) - Thirty-two surface soil samples were collected in IHSS
1671 and 8 1n an area near the South Spray Fields Samples were analyzed for metals,

radionuchdes, and TOC

IHSS 2161 (East Spray Field) - Six surface soil samples were collected Samples were

analyzed for metals, radionuchdes, and TOC

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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Subsurface Soil

Subsurface soil samples were collected from the fourth quarter of 1992 through the first
quarter of 1993  Subsurface soil analytical parameters and depth intervals vaned among
THSSs, as described below

IHSS 1562 (Soil Dump Area) - Twenty-two soil borings were drilled 3 feet into the
undisturbed so1l beneath the fill Samples were taken continuously 1n these so1l borings and
composited for each 6-foot interval Samples were analyzed for volatile organic compounds
(VOCs), metals, and radionuclides The thickness of the fill 1s approximately 7% feet across

the site

IHSS 165 (Triangle Area) - Nine soil borings were drilled 3 feet into weathered bedrock
Two monitoring wells, 76192 and 76292, were drilled to depths of 20 and 22% féet,
respectively  Six-foot composite samples were collected from the so1l borings prior to the
development of momtoring wells Samples were analyzed for VOCs, semivolatile organic

compounds (SVOCs), metals, and radionuclhides

IHSSs 166 1-3 (Trenches A, B, C) - Twenty-six borings were drilled to 5 feet below the
bottom of each trench Eight borings were dnlled 1n Trench A, seven borings 1in Trench'B,
six borings 1n the western part of Trench C, and five borings in the eastern part of Trench C
Samples were analyzed for VOCs, metals, and radionuchdes

IHSSs 167 1 (North Spray Field) - Twenty-three borings were drilled in the North Spray
Field Nine soil borings were also drilled in the South Spray Field area The soil borings

were sampled in 2-foot intervals to a depth of 4 feet Samples were analyzed for meta;ls,
radionuclides, and TOC

THSS 216 1 (East Spray Field Area) - Six soil borings were drilled to a depth of 4 feet The
soil borings were sampled in 2-foot intervals  Samples were analyzed for metals,
radionuclides, and TOC

.
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Groundwater

Groundwater samples were collected from onsite monitoring wells on a quarterly basis under
a plant-wide groundwater sampling program The plant-wide momtoring program included
two momitoring wells installed during the OU6 Phase I investigation and wells installed

during other nvestigations conducted from 1991 through 1993

Samples used for evaluation of OU6 groundwater contaminant concentrations were collected
from the first quarter of 1991 through the fourth quarter of 1993 The number of groundwater
samples collected by analyte group were 279 samples for VOC analysis (11 analyzed by
method 502 2, 22 analyzed by method 524 2, and 246 analyzed by method VOACLP), 14
samples for SVOC analysis by method BNACLP, 11 samples for pesticides/PCB analysis by
PESTCLP, 191 filtered samples for metals analysis, 107 unfiitered samples for metals
analysis, 172 filtered samples for radionuchide analysis, 138 unfiltered samples for
radionuclide analysts, and 279 samples for analysis of water quality parameters (WQPLs)

Stream_Sediments

Fifteen sediment samples from the stream channels of the A and B Series Ponds were
collected 1n May 1993 during the OU6 Phase I investigation Two-foot composite samples
were collected using a 2-inch diameter core sampler with a hand driver The samples were
analyzed for VOCs, SVOCs, pesticides/PCBs, metals, radionuclides, and WQPLs

(4047 822 0011 843) (TM4) (08 22 94 4 28pm)(})
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Dry Sediments

Eighteen dry sediment samples were collected in the floodplains of the A and B series ponds
in February 1993 The samples were collected using the RFP soil sampling method The
samples were analyzed for SVOCs, pesticides/PCBs, metals, radionuclides and WQPLs

Pond sediments

Pond sediment samples were collected during the fourth quarter of 1992 as part of the site-
wide surface water sampling program Each of the ponds were sampled at five locations
In each pond, one of the samples was collected within 5 feet of the inlet The second sample
was collected from the deepest part of each pond The other three samples were collected
at random locations within each pond Composite samples were collected from 2-foot
intervals If the sediment depth was greater than 2 feet, an additional sample was collected
from 2 to 4 feet In total, seven samples were collected from the 2 to 4 foot interval

Fifty-seven pond sediment samples are included 1n the data set Samples were analyzed for
VOCs, SVOCs, pesticides/PCBs, metals, radionuclides, and WQPLs

Pond Surface Water

Pond surface water samples were collected 1n the third and fourth quarters of 1992 as part
of the site-wide surface water sampling program Five surface water samples were collected
from each of the four A Series Detention Ponds, from each of the five B Series Detention
Ponds, and from the Walnut and Indiana Pond One of the five samples was collected from
the deepest part of each pond A second sample was collected from within 5 feet of the inlet
to each pond The third sample was collected within 5 feet of each spillway The two
remaining samples were collected randomly 1n each pond Samples were analyzed for VOCs,
SVOCs, pesticides/PCBs, filtered metals, unfiltered metals, filtered radionuchdes, unfiltered
radtonuchdes and WQPLs

(4047 822 0011 843) (TM4) (08 22 94 4 2%9pm)(1)
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222 Data Review and Editing

The OU6 Phase I field program began in August 1992 and was completed 1n May 1993 A
total of 103,000 sample analytical results were reported for OU6 Ninety-two percent of the
data (or 95,000 results) has been vahdated by the vahidation contractor The process used to

review and edit the OU6 data 1s described below

Monthly data deliveries were received from the Rocky Flats Environmental Data System
(RFEDS) until January 15, 1994 The data deliveries were segregated by validated and
nonvahdated data After the last delivery, 1t was determined which data were not received
and which were received but not validated The data identified as being received but not

validated were merged with the validated data set

In total, 95 analytical results were not received Of these, 31 were from samples cited as
having 1nsufficient sample volume (all were for radionuchides) Fifteen were from samples
received by the laboratory and not yet analyzed (all of these samples are laboratory replicates
for radionuchides) Twenty-three results were missing because samples were lost during
shipment to the laboratory Fifteen of these results were associated with three radionuchide
samples A complete data set for OU6, with the exception of results unreported as of
January 15, 1994, 1s part of the OU6 Draft Phase I RFI/RI Report (DOE 1994a)

Quality control samples, such as equipment rinsates, field and trip blanks, spikes, and
surrogates were removed from the data set The data were then checked for multiple reported
results for the same sample When multiple records were 1dentified, RFEDS personnel were
consulted to assist 1n determining which results to retain in the data set Field duphcates and
the associated real sample were 1dentified and averaged, and the average was used as the
result for that sample
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The following laboratory data qualifiers were applied by the analytical laboratory to some of

the results

The B-qualifier for a metal result indicates that the reported concentration 1s greater
than the instrument detection limit (IDL) but less than the contract required detection

hmit (CRDL) for that analyte These data were used as reported

The B-qualifier for organics indicates the analyte was found 1n the method blank and
the real sample These data were used as reported 1f they were not qualified as non-
detect on the basis of laboratory contamination (U-qualified) by the vahidation

contractor

E-quahfied data (exceeded the calibration range) were replaced with the associated
D-qualified data (diluted to within calibration range), if the D-qualified record was
recetved When only the E-qualified result was reported, 1t was used as reported

R-qualified (rejected) data were removed from the data set For OU6, 555 results
were rejected (radionuclides comprised 233 of the rejected results) This represents
approximately one-half of 1 percent of the data

Analytical results were J-qualified 1f the analyte was positively 1dentified below the
quantitation limit  The result was considered an estimate because of the uncertainty
associated with detected concentration at low levels Data qualified with a J were

used as reported

A U-qualifier assigned to an analytical result indicates that the analyzed chemical was
not detected above the sample quantitation limit  The U-qualifier (applied by the
laboratory or by the vahdation contractor) was the primary mechamsm used for

evaluating detection frequency for organic and inorganic constituents

(4047 822 0011 843) (TM4) (08 22 94 4 07pmX(1)
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For radionuclides, negative values were used as reported, therefore, there were no

non-detect results for radionuchdes

23 BACKGROUND COMPARISON FOR INORGANIC COMPOUNDS

Analytical results for metals and radionuchdes were compared to background levels derived
from data for subsurface soils, groundwater, seeps/springs, and stream sediment reported 1n
the Background Geochemical Characterization Report (DOE 1993) and from background
surface soi1l samples collected in the Rock Creek area during the 1991 OU-1 Phase III
investigation and the 1993 OU-2 Phase II investigation Metals and radionuchdes whose
concentrations did not exceed background levels were eliminated from further consideration

as potential chemicals of concern

Appendix A presents the background comparison methodology in detail and contains
summary tables of statistical results for metals and radionuchdes 1n all media The criteria
used to evaluate whether a metal or radionuchde exceeded background levels are summarized

here

a Analytical results for metals and radionuchides were compared to the
background data using four statistical tests the Quantile test, Shppage test,
Student's t-test, and the Gehan test as described 1n the letter report of Gilbert
(Gilbert 1993) Test conditions and treatment of non-detect values are
discussed in Appendix A The analyte was considered to be above background
if 1t failed any test at the p <0 05 level

b UTL,y, comparison Analytical results for each metal and radionuclide were
compared to the 99 percent upper tolerance limit of background data calculated
at the 99 percent confidence level (UTL,40,) The UTL,y, test 1s an indicator
of possible hot spots (Gilbert 1993), but with large sample sizes of one to two
hundred, 1t 1s to be expected that one or two data points would exceed the

UTL,y0, value Nevertheless, 1f any result exceeded the UTL,,,, the analyte
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was 1dentified as a potential chemical of concern, subject to spatial and

temporal analysis

24 ESSENTIAL NUTRIENT/MAJOR CATION AND ANION SCREEN

Calcium, iron, magnesium, potassium, and sodium were eltminated from further consideration
as chemicals of concern because they are essential nutrients, they occur naturally in the
environment, and they are toxic only at very high doses Amnions in groundwater other than

nitrates were not evaluated

25 FREQUENCY OF DETECTION

All organic compounds and metals above background levels were evaluated for frequency of
detecion  Compounds that were detected at a frequency of 5 percent or greater were
considered potential OU-wide chemicals of concern These compounds were included 1n
concentration/toxicity screens to 1dentify compounds that could contribute significantly to total
risk (see Section 26) Compounds detected at less than 5 percent frequency can be
eliminated from further consideration because the compound 1s not characteristic of site
contamination and the potential for exposure 1s low Nevertheless, maximum concentrations
of infrequently detected organic compounds and metals were compared to nsk-based
concentrations as described 1n Section 2 8 to identify 1solated or highly locahized occurrences
of high concentrations of chemicals (1e, hot spots) that could pose a health risk 1f routine
exposure were to occur These chemicals were retained as special-case chemicals of concern
for evaluation 1n the risk assessment Since there were no non-detect results for radionuchides
(negative values were used as reported), radionuchdes were considered to be detected at

100 percent frequency
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26 CONCENTRATION/TOXICITY SCREEN

Chemicals of concern 1n each medium were selected using concentration/toxicity screens for
noncarcinogens, carcinogens, and radionuchides The screens included organic chemicals and
inorganics above background levels that were detected at 5 percent frequency or greater The
purpose of applying the screen 1s to focus the risk assessment on the chief contributors to
potential nsk To perform the screen, each chemical 1n a medium (such as groundwater) 1s
scored according to 1ts maximum detected concentration and toxicity to obtain a risk factor
The risk factor for noncarcinogenic effects 1s the maximum detected concentration divided
by the EPA Reference Dose (RfD) for that chemical The risk factor for carcinogenic effects
(and for radionuchides) 1s the maximum detected concentration (or activity) multiplied by the
EPA cancer slope factor (SF) for that chemical (or radionuclide) The chemical-specific risk
factors are summed to calculate total risk factors for the noncarcinogenic, carcinogenic, and
radioactive chemicals of potential concern 1n each medium The ratio of the risk factor for
each chemical to the total risk factor s called a risk index, the risk index approximates the
relative risk associated with each chemical 1n the medium Separate concentration/toxicity
screens were performed for carcinogenic and noncarcinogenic effects of organic compounds

and metals and for carcinogenic effects of radionuclides

Each chemical that comprised 1 percent or more of the total risk factor was considered a
chemical of concern for evaluation 1n the quantitative risk assessment This approach reduces
the number of chemicals to be carried through a risk assessment However, the approach 1s
conservative (health protective) because 1t retains some chemicals that contribute as httle as
1 percent of the total potential risk 1n that medium In most cases, only a few chemicals

contribute the majority of potential risk in each medium

EPA-recommended toxicity factors (RfDs and cancer SFs) were used 1n the concentration/
toxicity screens When toxicity values were available for both inhalation and oral exposure
routes, the more conservative value was used in the screen, unless that route was negligible

(these exceptions are noted in the concentration/toxicity values) SFs and RfDs were
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determined from IRIS (EPA 1994), HEAST (EPA 1993) and other EPA sources 1f available

The toxicity factors used 1n the screens are listed in Tables 2-3 and 2-4

EPA-established toxicity factors are not available for some of the potential chemicals of
concern Therefore, these analytes cannot be included 1n the concentration/toxicity screens,
in other toxicity-based screens, or in the quantitative risk assessment OU6 contaminants
without toxicity factors were 1dentified for each medium and are listed 1n each section The
potential impact of these compounds on overall risk will be addressed qualitatively in the

human health risk assessment
27 APPLICATION OF PROFESSIONAL JUDGMENT

Professional yjudgment was used at two points 1n the process of selecting chemicals of concern

for health risk assessment

1 Exclusion of some potential chemicals of concern based on log-normal
UTLgyp, comparison The background UTLs,,, presented in the Background
Geochemical Characterization Report (DOE 1993) were calculated assuming
that the background data were normally distributed This assumption may not
be appropriate for all analytes Concentrations of some analytes were within
background range according to the formal statistical tests, but one or two
results exceeded the background UTLgy,, This resuited mn identifying the
analyte as a potential chemical of concern For some of these analytes, the
distribution of the background data were tested If the better fit was to a log
normal distribution, the UTL,,, was recalculated based on log-normal
distribution and the site results were compared to the log-normal-based
UTLgq, This resulted in removing some analytes as potential chemicals of

concern These are noted 1n the tables in Appendix A

2 Spatial/temporal and geochemical evaluation  The spatial and temporal

distnibution and geochemical characteristics of certain metals and radtonuclides
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identified as being above background levels were evaluated to support a
conclusion as to whether they were likely to be naturally occurring or due to
environmental contamination For example, manganese 1n groundwater was
concluded to be naturally occurring based on spatial, temporal, and
geochemical evaluation This judgment process resulted in removing several
metals and radionuclides as potential chemicals of concern 1n various media
All such professional judgment 1s described in each section, where relevant

28 RISK-BASED EVALUATION OF INFREQUENTLY DETECTED
COMPOUNDS AND IDENTIFICATION OF SPECIAL-CASE
CHEMICALS OF CONCERN

Chemuicals detected infrequently (in less than 5 percent of all samples in the medium) can
usually be eliminated from consideration as chemicals of concern because they are not
characteristic of site contamination and the potential for exposure 1s low However, these
compounds were further screened so as not to neglect an infrequently detected compound that
could contribute significantly to risk 1f routine exposure to a hot spot were to occur In this
analysis, maximum measured concentrations were compared to screening levels equivalent
to 1000 times nisk-based concentrations (RBCs) (DOE 1994b) This analysis 1s summarized
below and is presented in detail in Appendix B

For screening purposes, RBCs were defined as chemical concentrations assoctated with an
excess cancer risk of 10 (1 1n 1 million) or a hazard index of one for noncarcinogenic
effects, assuming residential exposure to surface soil and groundwater and assuming
construction worker exposure to subsurface soill  Any infrequently detected chemical
measured at a concentration greater than 1000 times the respective RBC was 1dentified as
representing a potentially significant health threat i1f exposure were to occur and was included

in the hist of special-case chemicals of concern for evaluation in the risk assessment

RBCs for chemicals in surface soil were calculated assuming multiple pathway exposure

(ingestion and 1nhalation of particulates) RBCs for chemicals in subsurface soil were
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calculated assuming ingestion of soil and inhalation of particulates and VOCs RBCs for
chemicals 1n groundwater were calculated assuming ingestion of water and inhalation of
VOCs The exposure parameters used to calculate RBCs are presented in Appendix B
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TABLE 2-2
OU6 PHASE I RFI/RI ANALYTICAL PARAMETERS

TARGET ANALYTE LIST (TAL) - METALS
Aluminum
Antimony
Arsenic
Bartum
Berylhum
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyamde
Iron, Total, Dissolved
Lead
Magnesium
Manganese, Total Dissolved
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ADDITIONAL - METALS
Cesium
Lithium
Molybdenum
Silicon
Strontium
Tin

GRAPHITE FURNACE ATOMIC ABSORPTION
(GFAA) - METALS

Cadmmum

Copper

Iron, Total

Lead

Manganese

Silver

Zinc

(4047-822-0011-843) (TBL2 2 wpf) (08/22/94 2 SipmX1)

TARGET COMPOUND LIST (TCL) - VOCs

Chloromethane
Bromomethane

Vinyl chlonde
Chloroethane
Methylene chlonde
Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane

total 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachlonde
Vinyl acetate
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
c1s-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene

Chlorobenzene

Ethyl benzene

Styrene

Total xylenes

TCL - SVOCs

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1.4-Dichlorobenzene
Benzyl alcohol
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TABLE 2-2
(continued)

1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropylether
4-Methylphenol
N-Nitroso-di-n-dipropy lamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroanilme
Hexachlorobutadiene
4-Chloro-3-methylphenol
(para-chloro-meta-cresol)
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Tnichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dimtrotoluene
Diethylphthalate
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroamline
4 6-Dimitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
D1-n-butylphthalate
Fluoranthene

(4047-822-001)-843) (TBL2 2 wpf) (08/22/94 2 S1pmX})

Pyrene
Butylbenzylphthalate

3,3"-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,))perylene

TCL - PESTICIDES/PCBs
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldnn
Heptachlor epoxide
Endosulfan 1
Dieldnn
4.4'-DDE
Endnn
Endosulfan 11
4.4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Sheet 2 of 3



TABLE 2-2
(concluded)

RADIONUCLIDES
Gross Alpha
Gross Beta
Uramum 233+234, 235, and 238
(each species)
Amernicium 241
Plutomium 239/240
Trntium
Cestum 137 Total
Strontium 89 + 90 Total

TOTAL ORGANIC CARBON (TOC)
NITRATE/NITRITE AS N

Parameters Exclusively for Groundwater Samples

FIELD PARAMETERS
pH
Specific Conductance
Temperature
Dissolved Oxygen
Barometric Pressure

WATER QUALITY PARAMETER LIST (WQPL)
Chlonde
Fluonide
Sulfate
Carbonate
Bicarbonate
Total Dissolved Sohds
Total Suspended Solids

ADDITIONAL PARAMETERS FOR [IHSS
142 1-9 AND 12 WATER SAMPLES

DOC

Silicon

Alkalimty

(4047-822-0011-843) (TBL2 2 wpf) (08/22/94 4 41pm)(1)
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TABLE 2-3

ROCKY FLATS OUé6
TOXICITY FACTORS FOR
ORGANIC COMPOUNDS AND METALS

(4047 822 GUTT 84 3) (THL2 $ XLS) (8/22/94 3 45 PMX 1)

l Slope Factors EPA Cancer Reference Doses
1/img/kg day) Weght of mg/kg day
Analyte Oral Inhalation Evidence Oral Inhalation (*)
11 Dichloroethane C 10E 01 (2) 1 40E 01
I 1 1 Dichloroethene 6 OE 01 (1) 1 7E Ot (1) C 90E 03 (1)
1 2 4 Trnichlorobenzene 10E 02 (1) 3 00E-03
12 Dichloroethane 9 1E 02(1) 91E 02 (1) B2
1 2 Dachloroethene 90E 03 (2)
as 1 2 Dichioroethene 10E 02 (2)
1 4 Drchlorobenzene 24E 02 (2) C 2 30E 0t
2 Butanone D 6 OE 01 (1) 3 00E 01
' 2 Chlorphenol 50E 03 (1)
4 Methyt 2 pentanone 50E 02 (2) 2 30E 02
4 Methylphenol S OE 03 (6)
Acenaphthene 6 OE 02 (1)
' Acetone 10E 01 (1)
Aldrm 1 7E+01 (1) 17 1E+00 (1) B2 30E 05 (1)
Aluminum 2 9E+00 (6)
Anthracene 3 0E OI (1)
Antimony 4 0E 04 (1)
Arsenic 1 7E+00(7) 15E+01 (7) A 30E-04 (1)
Banum 7 0E 02 (1) 1 40E 04
l Benzene 29E 02 (1) 29E 02 (1) A -
: Benzo(a)anthracene 73E 01 (4) B2
Benzo(a)pyrene 7 3E+00 (4) B2
Benzo(b)fluoranthene 7 3E 01 (4) B2
' Benzo(k)fluoranthene 7 3E 02 (4) B2
Benzorc acd 4 0E+00 (1)
Benzy! alcohol 30E 01 (2)
Burylhiom 4 1E+00 (1) 8 4E+00 (1) B2 SOE 03 (1)
Bis(2 ethylhexyl)phthalate 14E 02 (1) B2 20E 02 (1)
Butylbenzene (sec tert) i OE G2 (6)
Butyl benzylphthalate C 20E 01 (1)
l Cadmium (food) 6 3E+00 (1) B1 10E 03 (1)
Cadmum (water) B1 50E 04 (1)
Carbon disulfide 1 0E 01 (1) 2 90E 03
Carbon tetrachlonde 1 3E 01(1) S2E02(Y) B2 70E 04 (1)
' Chlorobenzene 20E 02(1) 5 70E 03
Chloroform 6 1E 03 (1) 80E 02 (1) B2 1 OE 02 (1)
C hromaum 111 1 OE+00 (1)
Chrysene 73E 02 (4) B2
. (ohalt 6 OE 02(6)
Dh n butylphthalate D 10E 01 (1)
1 n octylphthalate D 20E 02 (2)
l Iibenzo(a,h)anthracene 7 3E+00 (4) B2
Dnethyl phthalate 8 0E 01 (1)
Ethylbenzene D 1 0E 01 (1) 3 00E 01

Sheet 1 of 2



TABLE 2-3
(Concluded)
—
EPA Cancer
Slope Factors Weight of Reference Doses

Analfyte Oral Inhalation Ewvidence Oral Inhalaton (*)
Fluoranthene 4 0E 02 (1)
Fluorene 4 0E 02 (1)
gamma BHC 30E M4 (1)
Heptachior epoxide 9 1E+00 (1) 9 1E+00 (1) B2 13E05(1)
Indeno(1 2 3 cd)pyrene 7 3E 01 (4) B2
Lithiom 2 0E 02 (6)
Mang wese (food) D 14E 01 (1) 1 40E 05
Manganese (water) D SO0E 03 (1)
Mercury D 30E 04 (2) 9 00E 05
Methylene chlonde 7 5E 03 (1) 16E 03 (1) B2 6 0E 02 (1) 9 00E 01
Molybdenum S5CE 03(1)
Naphthalene 4 0E 02 (6)
Nickel (salts) 20E 02 (1)
Nitrate 1 6E+00 (1)
Pentachlorophenol 1 2E 01(1) B2 30E 02(1)
Phenol D 6 0E 01 (1)
Polychlonnated biphenyls 7 TE+00 (1) B2
Pyrene D 30E 02 (1)
Selonum SOE 0% (1)
Silver D SOE 03 (1)
Strontium 6 Ok 01 (1)
Styrene 20E 01 (1) 2 86E 01
Tetrachloroethene §2E 02 (5) 20E 03 (5) B2 1 0E 02 (1)
Thallm (oxide) 70E 05 (2)
Tin 6 OE 01 (2)
Toluene D 20E 01 (1) 1 10E 01
Tnchloroethene 11IE02(5) 6 OE 03 (5) B2
Xylenes 2 0E+00 (1)
Vanadium - 7 0E 03 (2)
Zanc D 30E 01 (1)
Sources
(1) =IRIS

(2) = HEAST 1993 and Supplement (EPA 1993a)
(3) = HEAST 1993 Table 2 (EPA 1993a)

(4) = (EPA 1993b)

(5) =loan § Dollarhide Superfund Health Risk Technical Support Center "Carcinogenicity Charactenzation of
Perchloroethylene (PERC) and Trichloroethylene (TCE) (Luke Air Force Base Anzona) ECAO

(6) = Provisional values for aluminum, butylbenzene cobalt hthhum and naphthalene USEPA ECAO

(7) = Converted from IRIS umt nsks Oral proposed UR =5 00E 05/ug/L.  Inhalation U R. = 4 30E 03/ug/m3
Oral SF = 5 O0E 05 x 1000ug/mg x 70kg/2L Inhalation SF = 4 30E 03/ug/m3x1000ug/mgx70kg/20m3

* Calculated from RfFC RfD = RfC x 20m3/day/70kg

Group A
Group B

Group C

Group D
Group E

(4047 822 001} 843) (TBL2 3.XLS) (8/22/94 3 35 PM)X(1)

Human carciogen (sufficient evidence of carcinogenicity 1n humans)

Probable human carcinogen

Bl Lumited evidence of carcinogenicity in humans

B2 Sufficient evidence of carcmogenicity 1n animals with madequate or )
evidence mn humans

Possible human carcinogen (limited evidence of carcmogenicity 1n anime

inadequate or lack of human data)

Not classifiable as a human carcinogen (inadequate or no evidence)

Evidence of noncarciogen for humans (no evidence of carcinogenicity
madequate studies)

Sheet 2 of 2



TABLE 2-4
ROCKY FLATS OU6
SLOPE FACTORS
FOR RADIONUCLIDES
EPA Cancer
Ordl Inhalation External Weight of
Analyte (Risk/pCh) (Rusk/pCr) (Risk/yr/pCy/g) Evidence
Americium-241 2 4E-10 3 2E-08 4 9E-09 A
Ceswum-137 +D 2 8E-11 1 9E-11 2 0E-06 A
Plutonium-239 2 3E-10 3 8E-08 17E-11 A
Plutonium-240 2 3E-10 3 8E-08 2 7E-11 A
Radium-226 +D 1 2E-10 3 0E-09 6 OE-06 A
Radwum-228 +D 1 0E-10 6 9E-10 2 9E-06 A
Strontium-89 3 OE-12 2 9E-12 4 7E-10 A
Strontium-90 +D 3 6E-11 62E-11 0 0E+00 A
Tritium 5 4E-14 7 8E-14 0 OE+00 A
Urantum-233 234 * 1 6E-11 2 6E-08 3 0E-11 A
Uranium-235 +D 1 6E-11 2 SE-08 2 4E-07 A
Uramum-238 +D 2 8E-11 5 2E-08 3 6E-08 A
Source  HEAST 1993 (EPA 1993a)
* = Slope factors shown are for U-234
+D = Rusks from radioactive decay products included
Sheet 1 of 1
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SITE-SPECIFIC
CHEMICAL
ANALYSIS LIST
O
DATA EVALUATION
®

{

DO METALBS é\ND RADIONUCLIDES NO PRESENT
EXCEED BACKGROUND LEVELS?
SUMMARY TABLES
(GILBERT METHODOLOGY)
YES
ELIMINATE ESSENTIAL
NUTRIENTS /MAJOR
CATIONS AND ANIONS
NO NO
MAXIMUM
DETECTION FREQUENCY - CONCENTRATION
25%7 >1000 X RBC
®
YES YES
POTENTIAL WASTE ~ NO
NO CONCENTRATION /TOXICITY RELATED CONTRIBUTOR
SCREEN TO RISK BASED ON
>1% OF RISK FACTOR? TEMPORAL ANALYSIS?
® &)
YES
YES
ELIMINATE AS
"SPECIAL CASE”
a CHEMICAL OF CONCERN CHEMICAL OF CHEMICAL OF
CONCERN CONCERN
@ @
US DEPARTMENT OF ENERGY
Rocky Flats, Goiden, Colorado
OPERABLE UNIT NO 6
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RBC  RISK—BASED CONCENTRATION (USDOE 1994) TECHNICAL MEMORANDUM NO 4

PROCESS FOR {DENTIFYING CHEMICALS OF
CONCERN — 0U6 HUMAN HEALTH
RISK ASSESSMENT

FIGURE 2-1 AUGUST 1994
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30 SURFACE SOIL CHEMICALS OF CONCERN
31 SURFACE SOIL DATA SET

Chemicals of concern 1n surface soil were selected using data collected at all OU6 IHSSs at
which surface so1l samples were collected, with the exception of samples collected at the Old
Outfall (IHSS 143) The QOutfall data are omitted from this OU-wide chemicals of concern
determination because special physical features of the Old Outfall and 1ts location within the
industrialized portion of RFETS indicate that a separate evaluation of this IHSS 1s warranted
The Old Outfall 1s a small site located approximately 10 feet below ground surface within the
industrialized portion of the plant, surface and near-surface soils at this site are fill brought
in for grading As 1s being done for all OU6 IHSSs, the nature and extent of contamination
detected 1n so1l and groundwater samples collected at IHSS 143 will be evaluated 1n the OU6
RI/RFI report, and, as 1s being done for all OU6 contaminant source areas, maximum
contamnant concentrations detected at the Old Outfall will be compared to risk-based
screening concentrations to estimate potential health risk (The risk-based screen for OU6
source areas 15 contained in a separate letter report [DOE 1994c]) However, 1if further
evaluation of potential health risk at the Old Outfall 1s warranted based on results of the risk-
based screen, the evaluation will be conducted separately from the BRA for OU6, and
remediation of the Old Outfall, if warranted, will occur under OU8, which includes portions
of the industrialized area Therefore, surface and subsurface soil sample results from IHSS
143 were not 1ncluded 1n the selection of OU-wide chemicals of concern 1n so1l Maximum
contaminant concentrations detected 1n surface and subsurface soil at IHSS 143 are shown

for information purposes 1n Table 3-1

The data set for selecting OU-wide chemicals of concern 1n surface soil includes samples
collected at THSSs 141 (Sludge Dispersal Area), 156 2 (Soil Dump Area), 165 (Triangle
Area), 167 1 (North Spray Field), and 216 1 (East Spray Field) The data set includes 119
surface soil samples that were analyzed for metals and anywhere from 18 to 125 samples
analyzed for various radionuclides In addition, 55 surface soil samples at the Sludge
Dispersal Area (IHSS 141) and the Trnangle Area (IHSS 165) were analyzed for

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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pesticides/PCBs  The sampling and analytical program 1s summarized in Tables 2-1 and 2-2
The number of samples for each inorganic analyte are listed in the Background Comparison

Summary Tables 1n Appendix A

32 BACKGROUND COMPARISON AND FREQUENCY OF DETECTION

Tables 3-2 and 3-3 summanize the maximum detected concentrations and detection
frequencies for organic compounds and metals, and the results of the background comparson
for metals 1n OU6 surface soi1l samples The statistical comparisons to background data are
presented 1n detail in Appendix A Only molybdenum and Aroclor-1254 were detected at less
than 5 percent frequency (1 e, both negative and positive results are retained in the data set)
Radionuchdes are assumed to be detected at 100 percent frequency (1 e, both negative and
posttive results are retained in the data set) Radionuclides identified as potential chemicals
of concern based on the background comparison are listed 1n the concentration/toxicity screen
in Table 3-5

Background surface soil data consist of analytical resuits from samples collected at 18
locations 1n the Rock Creek area Nine of the sites were sampled 1in February 1992 and the
remaining nine sites were sampled 1n March 1993  All background and OU6 surface soil
samples were collected using the RFP method, a composite method 1n which the top 2 inches

of so1l are collected

Metals and radionuchides that were detected at S percent or greater detection frequency and
that were identified as potential chemicals of concern on the basis of the statistical
background comparison or exceedances of the background UTL,y,, were included in

concentration/toxicity screens to select OU-wide chemicals of concern

Copper and lead were detected above background levels in surface soils but do not have EPA
toxicity factors and, therefore, cannot be evaluated 1n a toxicity- or risk-based screen The
potential contribution of these metals to overall risk will be evaluated qualitatively in the nisk

assessment Maximum concentrations of these metals were relatively low (copper = 62

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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mg/kg, lead = 69 mg/kg) and are not expected to have adverse health effects If the detected
lead levels 1n so1l were at a level of concern, the potential for adverse effects 1n children will
be esttmated using EPA's Integrated Exposure Uptake Biokinetic Model for Lead (EPA
1994b) However, lead levels 1n surface soil do not appear to warrant quantification of
adverse effects, since the maximum concentration of 69 mg/kg 1s well below the residential
screening level of 400 mg/kg (EPA 1994c¢)

33 CONCENTRATION/TOXICITY SCREENS

Concentration/toxicity screens for surface soils are presented 1n Table 3-4 (noncarcinogens)
and Table 3-5 (radionuclides) No carcinogenic metals were among the potential chemicals
of concern based on background comparison, therefore, there 1s no concentration/toxicity
screen for carcinogens (An inhalation cancer slope factor specific to nickel subsulfide, which
occurs 1n nickel refinery dust, 1s available However, 1t 1s considered 1nappropnate to apply
the 1nhalation cancer slope factor for nickel subsulfide to nickel detected 1n so1l at Rocky
Flats because no nickel refining occurred at Rocky Flats, and nickel in soils at Rocky Flats
most likely occurs 1n native minerals or salts or in anthropogenic salts related to industrial
processes other than refining Therefore, nickel 1s not evaluated as a carcinogen )

All analytes that contribute at least 1 percent of the total risk factor are retained as OU-wide
chemicals of concern OU-wide chemicals of concern for surface soil are listed below and
in Table 3-6

OU-Wide Chemicals of Concern
Surface Soil

Antimony
Silver
Vanadium
Zinc
Plutonium-239 240
Americium-241

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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The distnibution of these chemicals of concern 1 surface soil 1s shown 1n Figures 3-1 through

3-6 (results above background mean plus two standard deviations are shown) Antimony and

zinc exceeded background levels according to one or more of the four formal statistical tests

(quantile, shippage, t-test, or Gehan tests) described in Appendix A Silver and vanadium did

not exceed background levels according to the formal statistical tests, but silver had one result
above the background UTL,,, (1n IHSS 141, Sludge Dispersal Area) and vanadium had four
results above the UTL (1in IHSS 141, Sludge Dispersal Area, and IHSS 156 2, Soil Dump

Area)

Plutontum and amernicium results exceeded background levels according to the formal

statistical tests, and maximum concentrations at each IHSS exceeded the background UTL,,,

Summary data for chemcals of concern 1n surface soil at each IHSS are listed below

Concentration Ranges of Chemicals of Concern i Surface Soil, mg/kg or pCi/g

THSS Anttmony  Silver  Vanadium Zinc Pu Am
Bknd UTL 50 10 556 866 0133 0060
IHSS Bknd Mean+2SD 35 71 437 71 0094 0039
141 Sludge Dispersal - 8-53 67-76 73-650 014-10 025-18
1562  Sotl Dump 39-44 - 44-65 72 010-18 0042-0 303
165 Triangle - - - 75-117 009-15 0061-3 24
167 1 North Spray - - 010-185 0039-115
Field
2161 East Spray Field - - 038-076 0058-0192

- No results above background mean + 2 standard deviations (SD)

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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34 RISK-BASED EVALUATION OF INFREQUENTLY DETECTED
COMPOUNDS

Maximum concentrations of Aroclor-1254 and molybdenum (each detected at 1 percent
frequency) were compared to values equivalent to 1000 times chemical-specific RBCs The
RBCs were calculated assuming residential exposure to surface so1l and are used to i1dentify
special-case chemicals of concern that could pose a health risk if long-term exposure were
to occur to maximum concentrations present in a highly localized area The screen 1s

discussed 1n Appendix B and the results for surface so1l are presented 1n Table B-1
None of the maximum concentrations of chemicals detected at low frequency in surface soil

exceeded the 1000 times RBC value Therefore, there are no special-case chemicals of

concern in surface soils for QU6

(4047 822 G011 843) (TM4) (08 22 94 4 07pm)(1)



TABLE 3-1

ROCKY FLATS OU6

MAXIMUM CONCENTRATIONS OF DETECTED ANALYTES
IHSS 143 (OLD OUTFALL)

SURFACE AND SUBSURFACE SOIL

Surface Soll

Subsurface Soil

Orgamcs and Metals (mg/kg)

Acenaphthene 051
Aluminum 16900
Anthracene 066
Arsenic 66
Barium 170
Benzo(a)anthracene 18
Benzo(a)pyrene 23
Benzo(b)fluoranthene 32
Benzo(ghi)perylene 089
Benzo(k)fluoranthene 12
Benzoic acid 045
Beryllium 13
Bis(2-ethylhexyl)phthalat 022
Cadmium 075
Cesium 334
Chromium 177
Chrysene 16
Cobalt 129
Copper 178
Dibenzo(a,h)anthracene 02
Dibenzofuran 0 085
Fluoranthene 27
Fluorene 024
Indeno(1,2,3-cd)pyrene 089
Lead 31
Lithium 108
Manganese 374
Mercury 007
Naphthalene 012
Nickel 203
Phenanthrene 18
Pyrene 28
Selenium 04
Stronttum 538
Thallum 028
Vanadium 455
Zinc 854
Radionuchdes (pCv/g)

Plutonium-239/240 052
Uramum-233/234 125
Uranium-235 005
Uranium-238 116

Organics and Metals (mg/kg)
2-Butanone

Acetone

Aluminum

Arsenic

Barum
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzoic acid
Beryllium
Bis(2-ethylhexyl)phthalate
Cadmium

Cesium

Chromium

Chrysene

Cobalt

Copper
Di-n-octylphthalate
Fluoranthene
Indeno(1,2,3-cd)pyrene
Lead

Lithium

Manganese

Mercury

Methylene chlonde
Nickel

Phenanthrene

Pyrene

Selentum

Strontium

Thallium

Toluene

Vanadium

Zinc

Radionuchdes (pCv/g)
Amercium-241
Plutonium-239/240
Uranium-233,-234
Uranium-235
Uranium-238

0018
017
14400
78
1150
02
017
021
0095
1 065
14
041
075
136
139
02
169
236
0 068
045
0088
231
16
3435
093
0013
261
023
046
061
279
051
1055
431
100 85

00361
02612
1843
00778
1518

(4047 822-0011 843)(TBL3 1 XLSX8/22/94 8 40 AM)
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TABLE 3-2
ROCKY FLATS OU6
METALS DETECTED AT 5% OR GREATER FREQUENCY
SURFACE SOIL®Y
Maximum Detected Detection
Concentration Frequency Inorganic
Chemical (mg/kg) % POC 7@
Aluminum 24100 100 No
Antimony 436 47 Yes
Arsenic 11 100 No
Barium 272 100 No
Beryllum 15 90 No
Cadmium 64 41 No
Cesium 354 86 No
Chromium 351 99 Yes
Cobalt 203 100 Yes
Copper 616 100 Yes
Lead 68 7 100 Yes
Lithium 18 1 95 No
Manganese 823 100 No
Mercury 034 41 Yes
Nickel 225 95 Yes
Selenium 13 35 No
Silver 527 8 Yes
Strontium 255 100 Yes
Thalllum 055 44 No
Tin 387 5 No
Vanadium 759 100 Yes
Zinc 650 100 Yes

' Excluding Old Outfall (THSS 143)
 Based on background comparison (Appendix A)

(4047 822 0011 843) (TBL3 2.XLS) (8/22/94/3 28 PM) Sheet 1 of 1



TABLE 3-3
ROCKY FLATS OU6

METALS AND PESTICIDES/PCBs DETECTED AT

LESS THAN 5% FREQUENCY

SURFACE SOIL"
~ Maximum Detected Detection

Concentration Frequency Inorganic
Chemical (mg/kg) % POC 7@
Aroclor-1254 0425 1
Molybdenum 99 1 Yes
) Excluding Old Outfall (THSS 143)
@ Based on background comparison (Appendix A)

Sheet 1 ot 1

{4047 822 0011 84D (TRLY 3 XLY)(8/22/94/3 27 PM)



TABLE 3-4
ROCKY FLATS OUé6
CONCENTRATION/TOXICITY SCREEN
SURFACE SOIL®™
NONCARCINOGENS
Maximum %
Detected Inhalation Oral Risk Risk of Total
Chemical Conc_(mg/kg) RfD RID Factor Index Risk Factor
Antuimony 436 n/a 4 OE-04 1 IE+05 8 0E-01 804
Vanadium 759 n/a 7 0E-03 1 1IE+04 8 OE-02 80
Silver 527 n/a 5 0E-03 11E+04 7 8E-02 78
Zinc 650 n/a 3 0E-01 22E+03 16E-02 16
Mercury 034 n/a 3 0E-(4 1 1E+03  84E-03 08
Nickel 225 n/a 2 0E-02 11E+03 8 3E-03 08
Strontium 255 n/a 6 OE-01 43E+02 3 1E-03 03
Cobalt 203 nfa 6 1E-02 3 3E+02 2 5E-03 02
Chromum II1 351 n/a 10E+00 3 5E+01 26E-04 00
Total Risk Factor 1 4E+05

RIDs are in units of mg/kg-day
n/d = not avdilable

M Excluding Old Outfall (IHSS 143)

(4047 822 0011 843) (TBL3 4.XLS) (8/22/94/3 30 PM)
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TABLE 3-5
ROCKY FLATS OUé6
CONCENTRATION/TOXICITY SCREEN
SURFACE SOIL"
RADIONUCLIDES
Maximum %
Detected Inhalation Oral Risk Rusk of Total
Chemical Conc (pCi/g) Slope Factor Slope Factor  Factor Index Risk Factor
Plutonium-239 240 1522 3 8E-08 2 3E-10 4 0E+08 8 0E-01 798
Americium-241 3243 3 2E-08 24E-10 10E+08 2 0E-01 202
Total Risk Factor 5 OE+08
Slope factors are in units of 1/pCa
Y Excluding Old Outfall (IHSS 143)
(4047 822 0011 84%) (TBL3 5 XLS) (8/22/94/3 31 PM) Sheet 1 of 1



TABLE 3-6
ROCKY FLATS OUé6
CHEMICALS OF CONCERN

SURFACE SOIL ¥

OU-Wide

Antimony
Silver
Vanadium
Zinc

Amencium-241
Plutontum-239/240

' Excluding Old Outfall (THSS 143)

14047 821 0009 8410 TBL3 6 XLSH(8/22/94 3 11 PM)
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40 SUBSURFACE SOIL CHEMICALS OF CONCERN

41 SUBSURFACE SOIL DATA SET

Chemicals of concern in subsurface soil were selected using data collected at all OU6 THSSs
where subsurface so1l samples were collected except the Old Outfall (IHSS 143) because, as
explained 1n Section 3 1, 1t 1s proposed to evaluate this IHSS separately from the baseline risk
assessment for OU6 Subsurface so1l samples from the Old Outfall were therefore excluded
from the data set for selecting OU-wide chemicals of concern IHSSs included in the
subsurface soil data set are IHSS 166 (Trenches A, B, and C), 156 2 (So1l Sump Area), 165
(Triangle Area), 167 1 (North Spray Field), and 216 1 (East Spray Field) All samples used
for selection of chemicals of concern and 1n the background comparison were collected above
the water table Samples collected below the water table were not included 1n the data set

to avoid including constituents transported by groundwater

Over 200 subsurface soil samples were analyzed for metals and radionuclides Approximately
380 samples were analyzed for volatile organic compounds Semivolatile organic compounds
were also analyzed for in 34 samples collected at the Triangle Area (IHSS 165) The
sampling and analytical program at each IHSS 1s summarized 1n Tables 2-1 and 2-2

42 BACKGROUND COMPARISON AND FREQUENCY OF DETECTION

Tables 4-1 and 4-2 summarize the maximum detected concentrations and detection
frequencies for organic compounds and metals and the results of the background comparison
for metals 1n OU6 subsurface so1l samples Background data for subsurface soils were taken
from the Background Geochemical Characterization Report (DOE 1993) The statistical
comparisons of 1norganic results to background data are presented in detail in Appendix A

Radionuchdes were assumed to be detected at 100 percent frequency (both negative and
positive results are included 1n the data set) Radionuchdes above background levels are

listed 1n the concentration/toxicity screen in Table 4-5
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Analytes that were detected at 5 percent or greater detection frequency and that were
identified as potential chemicals of concern on the basis of the statistical background
comparison or exceedances of the background UTL,,,, were included 1n concentration/toxicity

screens to select OU-wide chemicals of concern 1n subsurface soi1l

43 CONCENTRATION/TOXICITY SCREENS

Concentratton/toxicity screens for chemicals 1n subsurface soils are presented in Tables 4-3
through 4-5 All analytes that contribute at least 1 percent of the total risk factor are retained

as OU-wide chemicals of concern for quantitative risk assessment

Plutonium-239,240 and americium-241 were retained as chemicals of concern 1n subsurface
soil, even though they represented less than 1 percent of the total risk factor They were

retained because

o Plutonium and americium are associated with waste releases at Rocky Flats,

whereas other radionuclides may be naturally occurring

. Plutomum and americium were detected 1n numerous samples at levels well
above background at three IHSSs 156 2 (Soil Dump Area), 165 (Triangle
Area), and 216 1 (East Spray Field)

. The small fraction of the total risk factor represented by plutonium and
americium 1s determined by the maximum activity of uranium-238 (141 pCi/g)
used 1n the concentration/toxicity screen for radionuchides (Table 4-5)
Uranium-238 activities above the background UTL,, of 18 pCi/g were
detected 1n only two samples (2 8 and 141 pCi/g, both at IHSS 167 1, North
Spray Field) The maximum activity 1s actually an extreme value that may
result in an overestimate of the relative contribution of uranium-238 to overall
risk and an underestimate of the relative contribution of plutonium and

americium using reasonable maximum exposure concentrations
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Therefore, 1t 1s considered reasonable to retain plutonium and amenicium as chemicals of

concern 1n subsurface so1l for evaluation 1n the quantitative risk assessment

Chemicals of concern are listed below and in Table 4-6

OU-Wide Chemicals of Concern

Subsurface So1l

Methylene chloride

Benzo(a)pyrene .

Benzo(b)fluoranthene
Barium

Plutomum-239,240

Americium-241

Uramum-233,234
Uramium-238

The occurrence of methylene chloride 1n subsurface soil 1s shown 1n Figures 4-1 through 4-6
The maximum concentration of 3 75 mg/kg was detected at IHSS 216 1, East Spray Field
(Figure 4-5)

The two PAH chemicals of concern, benzo(a)pyrene and benzo(b)fluoranthene, were detected
in subsurface soils at IHSS 165 (Triangle Area) (Figure 4-7) The Triangle Area 1s the only
THSS at which subsurface so1l samples were analyzed for SVOCs (excepting IHSS 143, Old
Outfall, which was excluded from the determination of OU-wide chemicals of concern)

The occurrence of elevated levels of barium 1n subsurface soil 1s shown in Figures 4-8
through 4-11 (concentrations above background mean plus two standard deviations are

shown) Barium was detected above background levels 1n subsurface soil at all IHSSs

The occurrence of uranium 1sotopes, plutonium, and americium above background levels 1s
shown n Figures 4-12 through 4-15 (activities above background mean plus two standard

deviations are shown)

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)



EG&G ROCKY FLATS Manual 21100-WP-OU6 01
RFI/RI Work Plan for QU6 Section Appendix L, Rev 0
Page 27 of 53
Effective Date
Organization Environmental Restoration

Chemicals of potential concern 1n subsurface soil that do not have EPA-established toxicity
factors are lead and phenanthrene These compounds cannot be evaluated 1n a toxicity- or
risk-based screen to select chemicals of concern However, their potential contribution to
overall nsk will be evaluated qualitatively 1n the risk assessment for OU6 Data are
inadequate to assess toxicity of phenanthrene, and at the maximum detected concentration
(0 17 mg/kg) the potenual for adverse effects 1s hkely to be neghgible The maximum lead
concentration of 85 mg/kg 1s well below EPA’s screening level of 400 mg/kg for residential
sotl (EPA 1994c)

44 RISK-BASED EVALUATION OF INFREQUENTLY DETECTED
COMPOUNDS

Maximum concentrations of 17 VOCs and SVOCs (detected at < 5 percent frequency) were
compared to values equivalent to 1000 times chemical-specific RBCs for construction worker
exposure to subsurface soil (DOE 1994b) The comparison to RBCs 1s used to identify
special-case chemicals of concern, 1 e, infrequently detected compounds that could pose a
health nisk if long-term exposure were to occur to the maximum detected concentration The

screen 1s discussed 1n Appendix B and the results for subsurface soi1l are presented 1in Table
B-2

None of the maximum concentrations of chemicals detected at low frequency in subsurface
soil exceeded 1000 times the RBC Therefore, no special-case chemicals of concern were

identified for subsurface soils
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TABLE 4-1
ROCKY FLATS OUé6
ORGANIC COMPOUNDS AND METALS DETECTED AT
5% OR GREATER FREQUENCY

SUBSURFACE SOIL

Maxumum Detected Detection
Concentration Frequency Inorganic
Chemical (mg/kg) % PCOC 2 ®
Organic Compounds
2 Butwone 37 22
2-Chlorophenol 0055 ¥
Acctone 51 88
Benzo(a)pyrene 013 8
Benzo(b)tluoranthene 017 12
Benzoic acid 026 19
Bis(2-ethylhexyl)phthalate 039 34
Fluoranthene 045 27
Methylene chlonde 375 86
Phenanthrene 017 12
Pyrene 019 23
Toluune 11 90
Metals
Aluminum 24100 100 No
Antunony 2165 7 No
Arsenic 109 99 No
Barnum 2970 100 Yes
Beryllium 21 86 No
Cadmium 18 7 No
Cestum 337 71 No
Chtomum 217 98 Yes
Cobhalt 214 95 No
Copper 521 100 No
Lead 849 100 Yes
Lathium 208 89 No
Manganese 907 100 No
Mercury 093 28 No
Nickel 415 64 No
Selemum 13 8 No
Strontium 506 100 Yes
Thallwm 069 34 No
Vanadium 118 100 Yes
Zing 706 100 Yes
" Excluding Old Quttail (IHSS 143)
™ B 1sed on b ickground comparison (Appendix A)
Sheet 1 of 1
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TABLE 4-2
ROCKY FLATS OUé6
ORGANIC COMPOUNDS AND METALS DETECTED AT

LESS THAN 5% FREQUENCY

SUBSURFACE SOIL
Maximum Detected Detection
Concentration Frequency Inorganic
Chemical (mg/hg) % pPCOC ?®
Orgamiec Compounds
1 4-Dichlorobenzene 0064 4
4-Methyl-2-pentanone 0004 1
Acenaphthene 0056 4
Benzene 0006 1
Benzo(a)anthracene 0099 4
Benzo(k)fluoranthene 006 4
Chlorobenzene 0074 03
Chloroform 0002 03
Chrysene 012 4
Diethyl phthalate 03 4
Di-n-octyl phthalate 0072 4
Indeno(1 2 3-cdipyrene 0099 4
Pentachlorophenol 0 66 4
Phenol 0055 4
Styrene 0001 03
Xylenes, total 0002 03
Trichloroethene 0021 2
Metals
Motybdenum 279 2 No
Silver 27 04 No
Tin 57 & 3 No
‘" Excluding O1d Outtall (IHSS 143)
@ Based on background companison (Appendix A)
(4047 822 0011 843) (TBLA-2XLS) (8/15/94/4 10 PM) Sheet 1 of 1



TABLE 4-3
ROCKY FLATS OUé6
CONCENTRATION/TOXICITY SCREEN
SUBSURFACE SOILY
NONCARCINOGENS
Maximum
Detected Inhalation  Oral Risk Rusk % of Total
Chemical Conc (mg/kg) RfD RfD Factor Index Risk Factor
Barium 2970 14E-04 7O0E-02 2 1E+07 10E+00 999
Vanadium 118 n/a 70E-03 17E+04 79E-04 01
Zinc 706 n/a 30E-01 24E+03 1 1E-04 00
Strontium 506 n/a 6 OE-01 84E+02 4 0E-05 60
Chromium 217 n/a 10E+00 22E+02 10E-05 00
Acetone 51 n/a 10E-01 S51E+01 24E-06 00
Methylene chlonde 375 90E-01 60E-02 63E+01 29E-06 00
Bis(2-ethylhexyl)phthalate 039 n/a 20E-02 20E+01 92E-07 00
2-Butanone 37 30E-01 60E-01 12E+01 58E-07 00
Fluoranthene 045 n/a 4 0E-02 11E+01 S3E-07 00
2 Chlorophenol 0058 n/a SOE-03 1 1E+01 5 2E-07 00
Toluune Il 1IE-O1T  20E-01 [OE+01 4 TE-(17 00
Pyrene 019 nfa 30E-02 G63E+00 3 0E-07 00
Benzow acid 026 nfa 4 0E+00 65E-02 3 1E-09 00
Total Risk Factor 2 1E+07
RfDs are 1n umits of mg/kg-day
n/a = not available
D Excluding Old Outfall (IHSS 143)
(4047 822 0011 B43) (TBL4-3.XLS) (8/15/94/4 09 PM) Sheet 1 of 1
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TABLE 4-4
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
SUBSURFACE SOIL"
CARCINOGENS
Maximum T
Detected Inhalauon Oral Risk Rick % of Total
Chemical Conc {(mg/kg) Slope Factor Slope Factor Factor Index Risk Factor
Benzo(d4)pyrene 013 nfa 7 3E+00 9 5E-01 8 6E-01 858
Benzo(b)fluoranthene 017 n/a 7 3E-01 1 2E-01 1 1E-01 112
Methylene chlonde 375 1 6E-03 7 5E-03 2 8E-02 2 SE-02 25
Bis(2-ethylhexyl)phthalate 039 n/a 1 4E-02 5 SE-03 4 9E-03 05
Total Risk Factor 1 1E+00
Siope factors are in unats of 1/(mg/kg-day)
n/a = not available
Y Excluding Old Outtall (IHSS 143)
(4047 822 0011 843} (TBLA 4.XLS) (8/22/94/3 43 PM) Sheet 1 of 1



TABLE 4-5

ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN

SUBSURFACE SOIL
RADIONUCLIDES
%
Maximum Activity  Inhalation Oral Risk Risk of Total
Chemical »Cy/g) Slope Factor  Slope Factor Factor Index Risk Factor
Uranium-238 141 5 2E-08 2 8E-11 7 3E-06 9 8E-01 98 2
Uranium-233 234 308 2 6E-08 1 GE-11 7 9E-08 1 1E-02 11
Plutonium 239 240 () 88 3 8E-08 2 3E-10 3 3E-08 4 SE-03 04
Amecrictum-241 044 3 2E-08 2 4E-10 1 4E-08 1 9E-03 02
Utantum 23§ 016 2 SE-08 1 6E-11 4 OE-09 5 4E-04 01
Total Risk Factor 7 SE-06
Slope factors are in units of 1/pCa
(4047 822 0011 843)(TBL4-5 XLS)8/15/94 4 09 PM) Sheet 1 of 1



TABLE 4-6
ROCKY FLATS OU6
CHEMICALS OF CONCERN

SUBSURFACE SOILY

OU-Wide

Benzo(a)pyrene
Benzo(b)fluoranthene
Methylene chloride
Barium

Americium-241
Plutontum-239,240
Uramum-233, 234
Uranium 238

' Excluding Old Outfall (IHSS 143)

{4047 822 0011-843) (TBLA 7.XLS) (872294 3 319 PM)
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50 GROUNDWATER CHEMICALS OF CONCERN

51 GROUNDWATER DATA SET

Monitoring wells 1n OU6 were 1nstalled 1n the Upper Hydrostratigraphic Umt (UHSU)
Chemicals of concern in groundwater were selected using data collected from first quarter
1991 through fourth quarter 1993  Groundwater samples were analyzed for metals,
radionuclides, volatile organic compounds, semivolatile organic compounds, and pesticides/
PCBs The samphing and analytical programs for wells at each IHSS are summanzed 1n
Tables 2-1 and 2-2

52 BACKGROUND COMPARISON AND FREQUENCY OF DETECTION

Tables 5-1 and 5-2 summarize the maximum detected concentrations, detection frequencies,
and results of background companison for analytes detected in groundwater The background
comparison and maximum concentrations shown for metals and radionuclides are based on
unfiltered sample results Background data for UHSU groundwater were taken from the
Background Geochemical Characterization Report (DOE 1993)

The statistical background comparisons for inorganics are presented in detatl in Appendix A
Inspection of Table 5-1 and the Appendix A tables for unfiltered and filtered metals 1n
groundwater reveal that nearly all metals, including typical rock-forming elements such as
aluminum, calcium, 1ron, and sodium, were 1dentified as being above background levels

Metals as potential chemicals of concern are discussed further in Section 5 3

Radionuclides are assumed to be detected at 100 percent frequency (that 1s, both negative and
positive results are used in the data set) Radionuchdes above background levels are histed

in the concentration/toxicity screen in Table 5-5

Several organic contaminants were detected at low concentrations in some groundwater

samples Maximum concentrations generally ranged from 0 1 ug/L (styrene) to 150 pg/L
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(trichlorethene), vinyl chloride was detected at 860 pg/L.  Detection frequencies ranged from
0 4 percent (styrene) to 21 percent (bis(2-ehtylhexyl)phthalate (see Tables 5-1 and 5-2)

53 ELIMINATION OF METALS AS CONTAMINANTS OF CONCERN IN
GROUNDWATER

As shown i Table 5-1 and Appendix A, nearly all metals analyzed for in unfiltered
groundwater samples were 1dentified as being above background levels, including aluminum,
calcium, 1ron, potassium, and sodium, which are common rock-forming minerals and not
likely to be environmental contaminants in OU6 Most metals failed the formal statistical
comparison and had anywhere from 17 to 42 results above the background UTLy,, Only
four metals (cestum, molybdenum, thallium, and tin) were found to be within background
levels (see Table A-11)

Because 1t 1s unusual, even at hazardous waste sites, to see so many metals above background
levels, an evaluation was conducted to ascertain whether the elevated metals concentrations
in OU6 groundwater samples were due to factors other than environmental contamination
The evaluation consisted of (1) examining the spatial and temporal distribution of selected
metals and (2) examining the relationship of elevated metals concentrations as a whole with

organic contamination and with total suspended and total dissolved solids

The conclusion of the evaluation was that the elevated metals concentrations are not related
to environmental contamnation but rather to local geochemical conditions and to suspended
solids in the groundwater samples Therefore, metals should not be considered chemicals of

concern in groundwater in OU6 Evidence supporting this conclusion 1s presented below

. Presence of naturally occurring zones of high manganese and other 1ons. The

results of the background comparison suggest that local geochemical
conditions in OU6 are different than those at the background sampling
locations The observances of elevated manganese and of elevated

concentrations of 1ron, cobalt, lead, zinc, copper, nickel, and barium, which

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)



_

EG&G ROCKY FLATS Manual 21100-WP-OU6 01
RFI/RI Work Plan for OU6 Section Appendix L, Rev 0
Page 30 of 53
Effective Date
Orgamization Environmental Restoration

can associate with manganese oxides (Hem 1989), suggest the presence of
naturally occurring mneralization in OU6 that 1s absent 1n the background
sampling locations Elevated metals concentrations occur in both filtered and
unfiltered samples Recent investigations at the RFETS indicate wide and
irregular distribution of dissolved manganese at high concentrations in UHSU
groundwater, none of the background wells used for the Background
Characterization Report were located in the recently identified areas of
elevated manganese (Siders 1994)  Therefore, 1t 1s probable that the
background comparison gives misleading results and that the elevated metals

1n OU6 groundwater are due to local geochemical conditions

Wide distribution of elevated metals and absence of spatial pattern Elevated

concentrations of unfiltered and filtered metals were observed in samples
widely distributed across the OU, with no relation to contaminant sources
Figures 5-4 through 5-8 show concentrations of unfiltered metals in wells in
several areas of OU6 For example, at wells 41691 and 0486 at Indiana Street
(Figure 5-8), 19 metals--aluminum, antimony, barium, beryllium, cadmium,
cobalt, chromium, copper, iron, lead, mercury, magnesium, manganese, nickel,
potassium, silver, strontium, vanadium, and zinc--exceeded background levels
(unfiltered results) However, 1n the nearest wells upgradient to 41691 and
0486, very few metals 1n unfiltered samples exceeded background levels For
example, in upgradient well 41091 (Figure 5-5), only barium, potassium, and
manganese exceeded background levels In well 1186, only chromium and
magnestum exceeded background levels (Figure 5-5) In upgradient well 3886,
only calcium, manganese, sodium, and strontium exceeded background levels
(Figure 5-6) As 1s evident 1n Figures 5-4 through 5-8, there are numerous
other examples of erratic spatial occurrence of samples having ten or more
metals with elevated concentrations The absence of a meaningful spatial
pattern (such as concentration gradients) indicates that the occurrence of
elevated metals concentrations 1s not related to contaminant plumes and that

they are not associated with identifiable contaminant sources

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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No correlation of elevated metals with VOC contamination Elevated metals

concentrations 1n groundwater can result from the solubilizing effects of
organic contamination However, this does not appear to be true 1n OU6
Low concentrations of chlorinated solvents and other VOCs such as xylenes
and toluene were detected at some sampling locations Concentrations of
VOCs 1n wells 1n several areas of OU6 are show 1n Figures 5-9 through 5-17
Comparison of metals data shown 1n Figures 5-4 through 5-8 with organic data
shown 1n Figures 5-9 through 5-17 shows that elevated metals concentrations
were observed 1n some samples from some wells with organic contamination
but not 1n others Elevated metals concentrations were also observed 1n many
wells with no VOC contamination Therefore, 1t 1s concluded that the metalis

concentrations are unrelated to organic contamination

Absence of temporal pattern The temporal occurrence of concentrations above

background UTL,,,, was evaluated for selected metals For example,
concentrations of total antimony exceeded the background UTLyg., 1n 10 OU6
wells at which multiple (4 to 13) sampling rounds were conducted (Figures 5-4
through 5-8) However, n seven of the wells, the UTLy,, was exceeded 1n
only one sampling event, 1n two wells the UTL,,, was exceeded 1n two
sampling events, and 1n one well the UTLy,,, was exceeded in three sampling
events out of ten This pattern--1e, temporally isolated occurrences of
concentrations 1n excess of background UTL,y., was found to be true for many
analytes The temporal 1solation of elevated concentrations of metals at a

single sampling locations 1s inconsistent with an assumption of contamination

Strong correlation of elevated metals with Total Suspended Sohds (TSS) and

Total Dissolved Sohds (TDS) Elevated metals concentrations, and the number

of elevated metals 1n a sample, strongly correlate with high TSS and TDS 1n
the samples TSS and TDS concentrations by well number are listed 1n
Appendix C TSS concentrations in many samples ranged as high as 1100 to
21,000 mg/l. TDS concentrations ranged as high as 1000 to 7600 mg/L

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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These samples had the highest metals concentrations as well High TSS and
TDS appear to be the largest factor contributing to elevated metals
concentrations in groundwater samples  High TSS 1s not a sign of
contamination but rather of sample turbidity resulting from well development
and sampling procedures As an example, samples from well 7287, which 1s
located at Trench A (IHSS 166 1), contained numerous elevated metals in
several sampling rounds and had TSS ranging as high as 17,000 mg/L (average
= 3880 mg/L) Field notes indicate all samples were cloudy, muddy, or
colored On the other hand, samples from well B206489, which 1s adjacent
to well 7287 (see Figure 5-4), had TSS ranging from 9 to 81 mg/L, and had
only a single occurrence of a metal result exceeding background UTL Field

notes indicate all but one sample were clear

As examples of the correlation of elevated metals to TSS and TDS, Figures 5-
1 through 5-3 show scatterplots of aluminum, arsenic, and bartum to TSS and
TDS These three metals are used as examples because of their high relative

rnisk at the maximum concentrations found in OU6

It 1s concluded that elevated metals concentrations 1n OU6 groundwater samples are related
to suspended solids 1n the sample and to naturally occurring geochemical characteristics such
as high manganese zones Metals are therefore eliminated from further consideration as

contaminants of concern in groundwater 1n QU6

54 ELIMINATION OF BIS(2-ETHYLHEXYL)PHTHALATE, CESIUM-137, AND
STRONTIUM-89,90 AS CHEMICALS OF CONCERN IN GROUNDWATER

Review of the analytical results and occurrence of bis(2-ethylhexyl)phthalate, cesium-137, and
strontium-89,90 1n groundwater indicates that these analytes should not be included 1n the
selection of OU-wide chemicals of concern tn groundwater The evidence supporting this

conclusion 1s presented below

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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Bis(2-ethylhexyl)phthalate  Bis(2-ethylhexyl)phthalate 1s a common field and laboratory

contaminant because 1t 1s a constituent of plastic products used 1n sampling and analysis
This compound was detected 1n 3 of 14 groundwater samples submitted for SVOC analyses
and 1t 1s the only SVOC detected 1n the samples, except for one result for diethylphthalate
All results were estimated values below the quantitation limit of 0 010 mg/L  The three
positive results were temporally 1solated (detected 1n only one of multiple sampling rounds)

and were from spatially distant wells

Bis(2-ethylhexyl)phthalate Detections in Groundwater

Well No  Location Sample Date  Concentration, mg/L
77492 THSS 143 (014 Outfall) 3/22/93 ND
4/21/93 ND
8/4/93 0008 1J
41691 Indiana Street 12/7/91 00031
4/1/92 ND
41091 North Walnut Creek, downgradient of 12/20/91 ND )
Pond A-4 3/17/92 0004 )
8/13/93 ND

ND = Not detected (quantitation limit = 0 010 mg/L)

The few detections are temporally and spatially 1solated, and the data do not support an
assumption of contamination Therefore, this compound 1s eliminated from further

constderation as a contaminant 1n groundwater

Cesium-137 Results for cesium-137 in unfiltered groundwater samples were not found to
be significantly different than background levels according to the four formal statistical tests
described 1n Appendix A However, 2 results out of 68 exceeded the background UTLg
of 1065 pCv/L 18 pCv/L 1n well 1786 upgradient of the A series ponds and 4 5 pCi/L at
well 1286 1n pond A-3 Consequently, this analyte was identified as a potential chemical of
concern However, the two exceedances of the background UTL are temporally 1solated

events and all other results at these locations were within background range

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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Analytical results for cestum-137 at wells 1786 and 1286 are summarized below

Cestum-137

Temporal Evaluation at Wells with Exceedances of Background UTL,,,,

Well Sample Date Activity, pCy/L

1786 10/10/91 028
11/14/91 056
1720/92 040
6/11/92 053
7/12/93 182

1286 6/20/91 063
1/10/92 019
5/14/92 450

Background mean plus 2 standard deviation = 0 782 pCv/L. background maximum
=116 pCi/L, background UTLy,, = 1 065 pCir/L

Because only 2 results out of 68 exceeded the background range and because they were
temporally 1solated events, cestum-137 1s not considered a contaminant 1n groundwater, and

it 1s not evaluated further

Strontium-89.90  Only three groundwater samples were analyzed for strontium-89,90 The
results were 019, 110, and 122 pCi/L These results are within or slightly above

background levels (the background mean plus two standard deviations 1s 095 pCi/L, the
background maximum 1s 1 12 pCV/L (n = 32), and the background UTLy, 1s 1 154 pCi/L)
The three OU6 samples were collected from spatially distant wells (well 2691 upgradient of
the B sernies ponds, well 1186 downgradient of pond A-4, and well 486 at Indiana Street)
Because the sample size 1s so small and because the QU6 levels are so close to background
levels, this analyte 1s not included in the determination of OU-wide chemicals of concern in

groundwater

(4047 822 0011 843) (TM4) (08 22 94 4 0Tpm)(i)
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55 CONCENTRATION/TOXICITY SCREENS

Concentration/toxicity screens for organic contaminants and radionuclides are presented 1n
Tables 5-3 through 5-5 With the exception of the analytes discussed in Section 54, all
organic analytes detected at a frequency of 5 percent or greater and radionuclhdes 1dentified

as above background levels were included 1n the screens

All analytes that contribute at least 1 percent of the total risk factor are retained as OU-wide
chemicals of concern 1n groundwater for quantitative risk assessment Chemicals of concern

for groundwater are listed below and 1n Table 5-6

OU-Wide Chemicals of Concern

Groundwater

Chemical Maximum Result (mg/L or pCv/L)
Chloroform 0008

Methylene chloride 0032
Tetrachloroethene 0013
Trichloroethene 0150

Nitrate 1760
Plutonium-239, 240 365
Americium-241 32

Radium-226 88

The distribution of the organic chemicals of concern in groundwater 1s shown 1n Figures 5-9
through 5-17 The maximum concentrations of volatile organics are relatively low (<0 15
mg/L) and the maximum frequency of detection was 15 percent (Table 5-1)  Therefore,

organic contamination of groundwater in OUG6 1s considered minimal

{4047 822 0011 843) (TM4) (08 22 94 4 07pm}(1)
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The distribution of elevated concentrations of radionuchide chemicals of concern 1n
groundwater 1s shown 1n Figures 5-18 through 5-21 (results above background mean plus two
standard deviations are shown) Most elevated results were measured 1n samples collected
at the two wells at Indiana Street (well 486 and well 41691, Figure 5-21)

Nitrates were detected 1n wells upgradient of the A series ponds They are believed to be
associated with the solar ponds, which are upgradient of OU6

56 RISK-BASED EVALUATION OF INFREQUENTLY DETECTED
COMPOUNDS

Maximum concentration of 13 VOCs (detected at <5 percent frequency) were compared to
values equivalent to 1000 times the chemical-specific RBCs The RBCs were calculated
assuming residential use of groundwater and are used to i1dentify special-case chemicals of
concern that could pose a health risk if long-term exposure were to occur to maximum
concentrations 1n a highly localized area The screen 1s discussed 1in Appendix B and the

results for groundwater are presented 1n Table B-3
Vinyl chloride was the only chemical detected at low frequency that exceeded the 1000 times

RBC value Vinyl chloride will be retained for further evaluation as a special-case chemical

of concern 1n groundwater

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)



TABLE 5-1
ROCKY FLATS OU6
ORGANIC COMPOUNDS AND TOTAL METALS DETECTED AT
5% OR GREATER FREQUENCY

UHSU GROUNDWATER
Maximum Detected Detection
Concentration Frequency Inorganic

Chemical (mg/L) % pCcoC '
Organic Compounds

1 1 1-Trichloroethane 0012 9

{ 1-Dichloroethane 0062 9

1,2-Dichloroethene 0074 11

{ 2-Dichloroethene, cis 0 0007 6

Acetone 0027 5

Bis(2-ethylhexyl)phthalate 0008 21

Chloroform 0 008 9

Diethyl phthalate 0002 7

Methylene chlonde 0032 12

Tetrachloroethene 0013 15

Toluene 0016 6

Trichloroethene 015 14

Metals

Alummnum 456 95 Yes
Antimony 0194 16 Yes
Arsenic 0018 52 Yes
Barium 506 98 Yes
Beryllum 0032 30 Yes
Cadmium 00329 26 Yes
Chrommum 058 75 Yes
Cobhalt 0228 45 Yes
Copper 643 54 Yes
Lead 0254 73 Yes
Lithium 0456 93 Yes
Manganese 62 94 Yes
Mercury 00015 10 Yes
Molybdenum 00295 27 No
Nickel 107 66 Yes
Selenium 0475 58 Yes
Silver 304 20 Yes
Strontium 6 96 100 Yes
Thallium 00027 5 No
Tin 0267 19 No
Vanadium 0754 74 Yes
Zing 8 83 Yes

(1) Based on background companson (Appendix A)
(4047 822 0011 843) (TBLS 1.XLS) (8/22/94/3:46 PM) Sheet 1 of 1



TABLE 5-2
ROCKY FLATS OU6
ORGANIC COMPOUNDS AND TOTAL METALS DETECTED AT
LESS THAN 5% FREQUENCY

UHSU GROUNDWATER
Maximum Detected Detection
Concentration Frequency Inorgamc
Chemical (mg/L) %o pcoc "
Organic Compounds
1 1-Dichloroethene 0005 1
1,2-Dichloroethane 0002 1
1 2-Dichloroethene trans 0 009 2
1,2,4-Trimethylbenzene 00002 3
2-Butanone 0001 1
2-Hexanone 0005 04
4-Methyl-2-pentanone 0002 1
Benzene 0003 3
Carbon disulfide 0004 1
Carbon tetrachloride 0008 4
Chloromethane 000025 04
Ethylbenzene 0001 2
Styrene 000011 04
Vinyl chionde 086 3
Xylenes (total) 0014 4
Metals
Cesum 015 2 No
V' Based on background comparison (Appendix A)
(4087 821 0013 833 (TBLS 2XLS) (B/16/94/ 25 AM) Sheet 1 of 1



TABLE 5-3
ROCKY FLATS OUé6
CONCENTRATION/TOXICITY SCREEN
UHSU GROUNDWATER
NONCARCINOGENS

Maximum %

Detected Inhalation Oral Risk Risk of Total
Chemical Conc (mg/L) RID RfD Factor Index Rusk Factor
Nitrate 1760 n/a 16E+00 11E+03 9 9E-01 98 9
1,2-Dichloroethene 0074 n/a 9 0E-03 8 2E+00 7 4E-03 07
Tetrachloroethene 0013 n/a 1 0E-02 13E+00 1 2E-03 01
Chloroform 0 008 n/a 1 0E-02 80E-01 72E-04 01
1,1-Dichloroethane 0 062 1 4E-01 1 0E-01 6 2E-01 5 6E-04 01
Methylene chlonde 0032 9 0E-01 6 OE-02 53E-01 48E-04 00
Acetone 0027 n/a 1 0E-01 27E-01 24E-04 00
Toluene 0016 1 1E-01 2 0E-01 15E-01 13E-04 00
cis-1,2-Dichloroethene 0 0007 n/a 1 0E-02 70E-02 6 3E-05 00
Diethyl phthalate 0002 n/a 8 OE-01 2 5E-03 22E-06 00

Total Risk Factor 1 1E+03
RfDs are 1n units of mg/kg-day
n/a = not available
(4047 822 0011 B43) (TBLS-3 XLS) (#17/94/9 47 AM) Sheet 1 of 1



TABLE 5-4
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
UHSU GROUNDWATER
CARCINOGENS
Maximum %
Detected Inhalation Oral Risk Rusk of Total
Chemcal Conc (mg/L)  Slope Factor Slope Factor _ Factor Index Risk Factor
Tnchloroethene 015 6 0E-03 1 1E-02 1 7E-03 5 1E-01 515
Tetrachloroethene 0013 2 0E-03 52E-02 6 8E-04 2 1E-01 211
Chloroform 0008 8 0E-02 6 1E-03 6 4E-04 2 0E-01 200
Methylene chlonde 0032 1 6E-03 7 SE-03 2 4E-04 7 SE-02 75
Total Risk Factor 32E-03
Slope factors are 1n units of 1/(mg/kg-day)
n/a = not available
(4047 822 0011 843XTBLS-4 XLSX&/17/94/9 45 AM) Sheet 1 of 1



TABLE 5-5
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
UHSU GROUNDWATER
RADIONUCLIDES
%
Maximum Activity  Inhalation Oral Rusk Rusk of Total
Chemical (pCvL) Slope Factor  Slope Factor  Factor Index Risk Factor
Radium-226 88 30E-09 * 12E-10 1 1E-09 4 0E-01 396
Plutonium-239,240 365 38E-08 * 2 3E-10 8 4E-10 3 2E-01 315
Amencium-241 32 32E-08 * 2 4E-10 7 7E-10 2 9E-01 288
Total Risk Factor 2 7E-09

Slope factors are 1n umts of 1/pCi

* Inhalation of radionuchdes from groundwater 1s an incomplete pathway Therefore oral toxicity factors were used 1n

the screen

(4047-822-0011-843) (TBLS 5 XLS) (8/21/94 3 22 PM)

Sheet 1 of 1




TABLE 5-6
ROCKY FLATS OU6
CHEMICALS OF CONCERN
UHSU GROUNDWATER

OU-Wide Special Case !
Chloroform Vinyl chlonde
Methylene chlonde
Tetrachloroethene
Trnichloroethene
Nitrate
Plutonium-239 240
Amerncium-241
Radium-226

' See Appendix B

14037 Bo 1) B HITBLS 6 XL “)B/22/94 3 45 PM)

Sheet 1 of 1
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60 POND SEDIMENT CHEMICALS OF CONCERN

61 POND SEDIMENT DATA SET

Wet sediment samples were collected in the A and B series ponds in the Walnut Creek
drainage, including the terminal pond at Walnut Creek and Indiana Street Collectively the
ponds are IHSS 142 The A series ponds along North Walnut Creek are numbered IHSS
142 1 through 1424 The B series ponds along South Walnut Creek are numbered IHSS
142 5 through 142 9 The terminal pond 1s IHSS 142 12 Pond locations are shown in Figure
1-1  Approximately 50 samples were collected and analyzed for metals, radionuchdes,
volatile and semivolatile organic compounds, and pesticides/PCBs The sampling and

analytical program for pond wet sediments (IHSS 142) 1s summarized in Tables 2-1 and 2-2

62 BACKGROUND COMPARISON AND FREQUENCY OF DETECTION

Tables 6-1 and 6-2 summarize the maximum detected concentrations and detection
frequencies for organic compounds and metals and the results of the background comparison
for metals in the pond sediment samples Background data from seeps/springs reported 1n
the Background Geochemical Characterization Report (DOE 1993) were used for comparison
to pond sediment data Seep/spring background data were preferred to background stream
sediment data for this comparison because of the similarity in flow regime (long residence
time) 1n the seeps and ponds The statistical comparisons of 1norganic results to background
data are presented tn detail in Appendix A

Radionuclides are assumed to be detected at 100 percent frequency (that 1s both negative and
postitive results are included in the data set) Radionuchides above background levels are

histed 1n the concentration/toxicity screen in Table 6-5

Analytes above background levels that were detected at 5 percent or greater detection

frequency were included in concentration/toxicity screens to select OU-wide chemicals of
&

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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concern, with the exception of manganese, which 1s considered to be naturally occurring as
explamned 1n Section 6 3

63 EXCLUSION OF MANGANESE AS A CHEMICAL OF CONCERN IN POND
SEDIMENT

Manganese was 1dentified as a potenttal chemical of concern in pond sediment because 1t
failed the Gehan test when compared to background seep/spring data (see Table A-21) (The
Gehan test ranks the values in the combined background and site data sets ) However, further
review of the data indicates that manganese should not be considered a contaminant in this
medium Mean and maximum concentrations of manganese 1n background and OU6 pond

sediments are summarized 1n the table below

Manganese 1n Background and OU6 Sediment Samples

Sample Mean Maximum Std Dev
Location Size mg/kg mg/kg mg/kg
Background 20 318 1740 437
ous6 57 283 558 86

Histograms and box plots comparing background and OU6 sediment data are shown in
Figures 6-13 and 6-14 Review of the histograms shows that the majonty of the OU6 pond
sediment data falls between 177 and 400 mg/kg, with a maximum of 558 mg/kg, and that
these values fall well within the range of values for the background data In fact, the
background data set includes higher values than detected 1n pond sediment The box plot
(Figure 6-14) also demonstrates that the OU6 measurements are similar to background
Furthermore, no OU6 measurement exceeded the background mean plus two standard
deviations of 1192 mg/kg, which 1s the CDPHE criterion for 1dent1.fymg source areas of
contamination In addition, manganese 1s not a contaminant in surface soi, subsurface soil,

or groundwater, and therefore it would not be expected to be a contaminant in sediment

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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Concentrations of manganese 1n sediment are comparable to those measured 1n background
and OUG6 surface soils samples (Figure 6-15)

64 CONCENTRATION/TOXICITY SCREENS
Concentration/toxicity screens for pond sediments are presented in Tables 6-3 through 6-5
All analytes that contribute at least 1 percent of the total risk factor are retained as OU-wide
chemicals of concern for quantitative risk assessment

Chemicals of concern are histed below and 1n Table 6-6

0OU-Wide Chemicals of Concern

Pond Sediments

Benzo(a)pyrene
Benzo(b)fluoranthene
Bis(2-ethylhexyl)phthalate
Arocior-1254
Antimony
Manganese
Silver
Vanadium
Zinc
Plutonium-239,240
Americium-241

The distribution of organic chemicals of concern 1n pond sediments 1s shown 1n Figures 6-1
through 6-6 PAHs and PCBs were widely detected in pond sediments  Bis(2-
ethylhexyl)phthalate was detected 1n low concentrations 1n the A series ponds and in higher

concentrations in the B series ponds

Concentrations of metal chemicals of concern above the background mean plus two standard

deviations are shown 1n Figures 6-7 through 6-9 Silver and zinc were detected in the highest

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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concentrations 1n the B series ponds, especially pond B-1 Antimony was identified as a
potential chemical of concern because 1 sample out of 57 (68 mg/kg 1n pond B-3) exceeded
the background UTL,,x, of 55 mg/kg, however, antimony did not exceed background by any
of the four formal statistical tests (see Appendix A, Table A-21) Therefore, although
antimony at its maxtmum detected concentration represented 65 percent of the total risk factor
(Table 6-3), 1t 1s questionable whether antimony should be considered an OU-wide chemical
of concern However, 1t 1s retained as a chemical of concern because 1t met the following
criteria for selecting chemicals of concern 1t was detected at greater than 5 percent
frequency, 1t exceeded background by the UTL comparison, and the elevated concentration

1s located 1n an IHSS (1 e, cannot be excluded on the basis of spatial or temporal evaluation)

Plutonium-239,240 and americium-241 are also widely detected in pond sediments, especially
in the B series ponds (Figures 6-10 through 6-12, activities above background mean plus two

standard deviations are shown)

Chemicals of potential concern 1n pond sediments that do not have EPA-established tox:c’lty

factors are 2-methylnaphthalene, benzo(ghi)perylene, phenanthrene, dibenzofuran, and copper

Because of the lack of toxicity factors for these chemicals, they cannot be evaluated 1n a

toxicity- or risk-based screen to select chemicals of concern However, their potential

contribution to overall risk will be evaluated qualitatively 1n the risk assessment for QU6

65 RISK-BASED EVALUATION OF INFREQUENTLY DETECTED '
COMPOUNDS

Maximum concentrations of ten VOCs, SVOCs, and pesticides/PCBs (detected at <§ percent
frequency) were compared to values equivalent to 1000 times chemical-specific RBCs (DOE
1994b) Although these chemicals were detected 1n pond sediment where exposure potential
1s Iimited, the RBCs used 1n this screening evaluation were calculated assuming long-term
residential exposure This approach 1s extremely conservative, since 1t assumes a datly
exposure to chemicals in pond sediment, including inhalation of particulate matter The

comparison to 1000 times the RBCs 1s used to identify special-case chemicals of concern, that

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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1s 1nfrequently detected chemicals that could pose a health risk i1f long-term exposure were
to occur to the maximum concentration The screen 1s discussed 1n Appendix B and the

results for pond sediment are presented 1n Table B-4

None of the chemicals detected at low frequency in pond sediments exceeded 1000 times the

RBC Therefore, no special-case chemicals of concern were identified 1in pond sediments

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)




TABLE 6-1
ROCKY FLATS OU6
ORGANIC COMPOUNDS AND METALS DETECTED AT
5% OR GREATER FREQUENCY
POND SEDIMENT
e —
Maximum Detected Detection
Concentration Frequency Inorgamic
Chemucal (mg/kg) % PCOC 7@
Organic Compounds
2-Butanone 013 53
Acenaphthene 059 9
Acetone 33 94
Anthracene 08 20
Aroclor-1254 10 44
Benzene 001 6
Benzo(a)anthracene 11 38
Benzo(a)pyrene 087 41
Benzo(b)fluoranthene 31 45
Benzo(g,h,1)perylene 066 11
Benzo(k)fluoranthene 1 32
Benzoic acid 46 27
Bis(2-cthylhexyl)phthalate 88 91
Butyl benzylphthalate 012 5
Chrysene 19 52
Di-n-octyl phthalate 025 11
Fluoranthene 35 66
Indeno(1,2,3-cd)pyrene 0 66 4
Methylene chlonde 83 92
Phenanthrene 26 54
Pyrene 38 66
Toluene 11 90
Metals
Aluminum 27400 100 No
Antimony 685 39 Yes
Arsenic 102 100 No
Banum 254 100 No
Beryllium 152 98 No
Cadmium 99 39 No
Cesium 58 93 No
Chromium 96 1 100 Yes
Cobalt 155 100 Yes
Sheet 1 of 2

/ l (4047-822-0011-843) (TBL6-1 XLS) (8/17/94/4 59 PM)

.




TABLE 6-1
(CONCLUDED)
Maximum Detected Detection

Concentration Frequency Inorganic
Chemucal (mg/kg) % pcoc?®
Copper 125 100 Yes
Lead 155 100 No
Lithium 16 6 98 No
Manganese 558 100 Yes
Mercury 15 43 No
Nickel 581 70 No
Selenium 19 5 No
Silver 345 39 Yes
Strontium 307 100 No
Thallium 08s 39 No
Vanadium 627 100 Yes
Zing 1270 100 Yes
(1) Based on background companson (Appendix A)

Sheet 2 of 2
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TABLE 6-2
ROCKY FLATS OU6
ORGANIC COMPOUNDS AND METALS DETECTED AT
LESS THAN 5% FREQUENCY
POND SEDIMENT
Maximum Dete?tfd Detection
Concentration Frequency Inorganic
Chemucal (mg/kg) % pcoc?®
Orgamc Compounds
1,2,4-Tnchlorobenzene 013 2
2-Methylnaphthalene 017 2
4-Methyl-2-pentanone 0 006 2
Aldnn 0054 2
Aroclor-1260 086 4
Dibenzo(a,h)anthracene 015 2
Dibenzofuran 018 2
Fluorene 046 4
_gamma-BHC (Lindane) 0025 2
Heptachlor 0039 1
Naphthalene 039 2
Phenol 029 4
Metals
Tin 395 2 No
() Based on background companson (Appendix A)
Sheet 1 of 1

(4047-822 0011-843) (TBL6-2 XLS) (8/17/94/4 57 PM)




TABLE 6-3
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
POND SEDIMENT
NONCARCINOGENS
Maximum %
Detected Inhalation Oral Risk Risk of Total
Chemucal onc (mg/kg RID RfD Factor Index Rusk Factor
Antimony 68 5 n/a 4 0E-04 1 7E+05 6 6E-Ql 662
Silver 345 n/a 5 0E-03 6 9E+04 2 7E-0l 267
Vanadium 627 n/a 7 0E-03 9 OE+03 3 SE-02 35
Bis(2-ethylhexyl)phthal 88 n/a 2 0E-02 4 4E+03 1 7E-02 17
Zinc 1270 n/a 3 0E-01 4 2E+03 1 6E-02 16
Cobalt 155 n/a 6 0E-02 2 6E+02 1 OE-03 01
Methylene chlonde 83 9 0E-01 * 60E-02 14E+02 53E-04 01
Pyrene 38 n/a 3 0E-02 13E+02 4 9E-04 00
Chromium 96 1 n/a 1 0E+00 9 6E+01 3 7E-04 00
Fluoranthene 35 n/a 4 0E-02 8 8E+01 3 4E-04 00
Acetone 33 n/a 1 0E-01 3 3E+01 1 3E-04 00
Di-n-octylphthalate 025 n/a 2 0E-02 1 3E+01 4 8E-05 00
Acenaphthene 059 n/a 6 OE-02 9 8E+00 3 8E-05 00
Toluene 11 1 1E-01 * 20E-01 5 5E+00 2 1E-05 00
Anthracene 08 n/a 3 0E-01 2 7E+00 1 0E-05 00
Benzoic acid 46 n/a 4 OE+00 1 2E+00 4 4E-06 00
Butyl benzylphthalate 012 n/a 20E-01 60E-01 23E-06 00
2-Butanone 013 30E-01 * 60E-01 22E-01 84E-07 00
Total Risk Factor 2 6E+0S

RfDs are 1n units of mg/kg-day

n/a = not available

* Inhalation 1s an incomplete pathway because pond sediments are assumed to remain satura
are not released to air  Therefore, oral toxicity factors were used 1n this screen

(4047-822.001 1-843) (TBL6-3 XLS) (8/21/94 2 41 PM) Sheet 1 of 1




TABLE 6-4
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
POND SEDIMENT
CARCINOGENS

Maximum

Detected Inhalation Oral Risk Rusk % of Total
Chemuical Conc (mg/kg)  Slope Factor Slope Factor Factor Index Rusk Factor
Aroclor-1254 10 n/a 7 TEH00 7 7E+01 8 7E-01 871
Benzo(a)pyrene 087 n/a 7 3E+00 6 4E+00 7 2E-02 72
Benzo(b)fluoranthene 31 /a 7 3E-01 23EH00 2 6E-02 26
Bis(2-ethylhexyl)phthalate 88 n/a 1 4E-02 12E+00 14E-02 14
Benzo(a)anthracene 11 n/a 7 3E-01 8 OE-01 9 1E-03 09
Indeno(1,2,3-cd)pyrene 066 n/a 7 3E-01 4 8E-01 5 4E-03 05
Chrysene 19 n/a 7 3E-02 14E-01 1 6E-03 02
Benzo(k)fluoranthene 1 n/a 7 3E-02 73E-02 8 3E-04 01
Methylene chlonde 83 1 6E-03 * 7 SE-03 62E-02 7 0E-04 01
Benzene 001 2 9E-02 * 2 9E-02 2 9E-04 3 3E-06 00

Total Risk Factor 8 8E+01

Slope factors are in units of 1/(mg/kg-day)

n/a = not available

* Inhalation 1s an incomplete pathway because pond sediments are assumed to remain saturated and contaminants
are not released to air  Therefore, oral toxicity factors were used 1n this screen

(4047-822-0011-843) (TBL6-4 XLS) (8/17/94/5-00 PM)
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TABLE 6-5
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
POND SEDIMENT
RADIONUCLIDES
Maximum Activity  Inhalation Oral Rusk Rask % of Total
Chemical (pCvg) Slope Factor Slope Factor  Factor Index Rusk Factor
Plutonium-239,240 1174 3 8E-08 * 2 3E-10 27E07 8 3E-01 826
Amencium-241 230 53 3 2E-08 *  24E-10 55E-08 17E-01 16 9
Uramum-238 26 445 5 2E-08 * 2 8E-11 74E-10 2 3E-03 02
Uramum-233,234 15935 2 6E-08 * 1 6E-11 2 5E-10 7 8E-04 01
Uranmum-235 0854 2 SE-08 * 1 6E-11 14E-11 4 2E-05 00
Radium-226 125 3 0E-09 * 1 2E-10 1 5E-10 4 6E-04 00
Radium-228 23 6 6E-10 * 1 0E-10 2 3E-10 7 OE-04 01
Strontium-89,90 18 6 2E-11 * 3 6E-11 6 5E-11 2 0E-04 00
Total Risk Factor 3 3E-07

Slope factors are 1n units of 1/pCa

® Inhalation is an incomplete pathway because pond sediments are assumed to rema:n saturated and contamunants
are not released to air  Therefore, oral toxicity factors were used 1n the screen

(4047-822-0011 843) (TBL6-5 XLS) (8/17/94/5-02 PM)
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TABLE 6-6
ROCKY FLATS OU6
CHEMICALS OF CONCERN
POND SEDIMENT

OU-Wide

Aroclor-1254
Benzo(a)pyrene
Benzo(b)fluoranthene
Bis(2-ethylhexyl)phthalate
Antimony

Silver

Vanadium

Zinc

Americium-241
Plutonium-239,240

(4047 822 0011 843) (TBL6 6 XLS) (8/21/94/2 44 PM)
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FIGURE 6-13

HISTOGRAMS FOR MANGANESE IN BACKGROUND SEEP/SPRING AND OU6 POND SEDIMENTS
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FIGURE 6-14

BOX PLOTS FOR MANGANESE IN BACKGROUND SEEP/SPRING AND OU6 POND SEDIMENTS
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FIGURE 6-15

HISTOGRAMS FOR MANGANESE IN BACKGROUND AND OU6 SURFACE SOIL
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70 POND SURFACE WATER CHEMICALS OF CONCERN

71 POND SURFACE WATER DATA SET

Approximately 50 surface water samples were collected in the A and B series ponds 1n the
Walnut Creek drainage, including the terminal pond at Walnut Creek and Indiana Street
Samples were analyzed for metals, radionuclides, and volatile and semivolatile organic
compounds The sampling and analytical program for pond surface water (IHSS 142) 1s

summarized 1in Tables 2-1 and 2-2

72 BACKGROUND COMPARISON AND FREQUENCY OF DETECTION

Tables 7-1 and 7-2 summanze the maximum detected concentrations and detection
frequencies for organic compounds and metals and the results of the background comparison
for metals 1n pond surface water Background data from seeps/springs reported 1n the
Background Geochemical Characterization Report (DOE 1993) were used for compartson to
pond surface water data Seep/spring background data were preferred to background stream
data for this comparison because of the similanty in flow regime (long residence time) 1n the
seeps and ponds  The statistical comparisons of metals and radionuchde results to

background data are presented 1n detail in Appendix A

Analytes above background levels that were detected at 5 percent or greater detection
frequency were included 1n concentration/toxicity screens to select OU-wide chemicals of
concern, with the exception of uranium tsotopes Uranmium 1n pond surface water 1s
considered to be naturally occurring, for the reasons presented in Section 73 Compounds
detected at less than 5 percent frequency were evaluated 1n the risk-based RBC screen to

identify special-case chemicals of concern

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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73 EXCLUSION OF URANIUM ISOTOPES AS CHEMICALS OF CONCERN IN
POND SURFACE WATER

Uranium 1sotopes (U-233,234, U-235, and U-238) were the only radionuchdes in unfiltered
pond water that exceeded background levels (based on comparison to seep/spring water, Table
A-31) The detections of uranium 1sotope activities above the background mean plus two
standard deviations are shown 1n Figures 7-5 and 7-6 The uranium 1sotopes 1n pond water
are likely to be naturally occurring The ratio of U-233,234 to U-238 activity 1s close to one
in naturally occurring urammum (DOE 1992c) In all ponds except B-4 (where non-detect
results for U-238 prevented an adequate analysis), the ratio of U-233,234 activity to U-238
activity ranged from 07 to 13 (overall average = 099) Because the ratios in individual
ponds and the overall average are so close to one, it 1s concluded that the uranium detected
in pond water samples results from naturally occurring uranium 1n the environment
Furthermore, uranium 1sotopes did not exceed background levels in OU6 surface so1l or 1n
groundwater, which supports a conclusion that these 1sotopes are not contaminants but rather
are naturally occurring Therefore, uranium 1sotopes are eliminated from further evaluation

as chemicals of concern

74 CONCENTRATION/TOXICITY SCREENS

Concentration/toxicity screens for organic compounds detected in pond surface water are
presented 1n Tables 7-3 and 7-4 All analytes that contribute at least 1 percent of the total
risk factor are retained as OU-wide chemicals of concern for quantitative risk assessment

Chemicals of concern are listed below and in Table 7-5

OU-Wide Chemicals of Concern
Pond Surface Water

Acetone
Chloroform
1 2-Dichloroethene
Methylene chlonide
Trichloroethene

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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Figures 7-1 through 7-4 show the occurrence of volatile organic chemicals of concern 1n pond
surface water  The volatile organic chemicals of concern were reported In trace
concentrations (0 008J to 0 036B mg/L) in some samples collected 1n the B series ponds
Methylene chloride was also reported 1n one sample collected 1n pond A-2 Most results for
chloroform, trichloroethene, and 1,2-dichloroethene were J-qualified, indicating estimated
quantities below the sample quantitation limit, and most results for acetone and methylene
chloride were B-qualified, indicating presence of the compound 1n the laboratory blank (the
data validation process did not result in qualifying these results as non-detect) The very low
reported concentrations and the occurrence of acetone and methylene chloride 1n the
laboratory method blanks suggest that some or all of these compounds may not be
environmental contaminants 1n surface water but rather sampling or laboratory artifacts or
naturally occurring (chloroform) Acetone and methylene chloride are common laboratory
contaminants, and 1t 1s not uncommon to detect halogenated methanes such as chloroform 1n
surface waters These same constituents were reported in trace concentrations 1n stream water
during base flow and storm events The fact that the maximum concentration of acetone
(0 14 B mg/L) was detected 1n the terminal pond at Walnut and Indiana, following surface
water treatment by activated carbon at the A-4 pond, further suggests that at least this
compound 1s a sampling or laboratory artifact because acetone would be removed by

treatment at pond A-4

On the other hand, these constituents were reported 1n groundwater samples from OU6, and
they cannot be conclusively excluded as environmental contaminants based on the available

evidence Therefore, they are retained as chemicals of concern 1n surface water

75 RISK-BASED EVALUATION OF INFREQUENTLY DETECTED
COMPOUNDS

Tetrachloroethene and 1,2-dichloroethane (detected at <5 percent frequency) were detected
in pond surface water and compared to values equivalent to 1000 times chemical-specific
RBCs (DOE 1994b) Although these chemicals were detected 1n pond surface water, the

RBCs used 1n this screening evaluation were calculated assuming residential exposure to

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)




EG&G ROCKY FLATS Manual 21100-WP-OU6 01
RFI/RI Work Plan for OU6 Section Appendix L, Rev 0
Page 45 of 53
Effective Date
Organization Environmental Restoration

groundwater This approach 1s extremely conservative, since 1t assumes daily ingestion of
pond surface water as drinking water The RBCs are used to 1dentify special-case chemicals
of concern, that s, infrequently detected compounds that could pose a health risk 1f long-term
exposure were to occur to maximum concentrations 1n a highly localized area The screen

1s discussed 1n Appendix B and the results for pond surface water are presented 1n Table B-5
Nerther of the chemicals detected at low frequency 1n pond surface water exceeded 1000

times the RBC Therefore, no special-case chemicals of concern were 1dentified 1n pond

surface water

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)




TABLE 7-1
ROCKY FLATS OU6
ORGANIC COMPOUNDS AND TOTAL METALS DETECTED AT
5% OR GREATER FREQUENCY

POND SURFACE WATER
Maximum Detected Detection
Concentration Frequency Inorganic
Chemucal (mg/L) % PCOC 7
Organic Compounds
1,2-Dichloroethene 0003 8
Acetone 014 25
Chloroform 0 002 20
Di-n-butylphthalate 0 002 12
Methylene chlonde 0034 8
Trichloroethene 0 006 12
Metals
Aluminum 102 98 No
Antimony 0 0205 6 No
Arsenic 0 0066 41 No
Barium 012 100 No
Cadmium 0 0022 22 No
Cesium 0 06 12 No
Chromium 00043 16 No
Cobalt 0 0036 35 No
Copper 0 0047 19 No
Lead 00158 78 No
Lithium 0 0545 100 No
Manganese 0293 100 No
Mercury 0 00096 33 No
Molybdenum 00176 75 No
Nickel 0 0063 47 No
Selemum 0 0083 22 No
Silver 00027 6 No
Strontium 0 568 100 No
Tin 00119 20 No
Vanadium 0 0056 49 No
Zinc 00748 76 No

O Based on background companson 1n Appendix A

(4047-822-0011-843) (TBL7 1 XLS) (8/19/94/1 22 PM) Sheet 1 of 1




TABLE 7-2
ROCKY FLATS OUé6
ORGANIC COMPOUNDS AND TOTAL METALS DETECTED AT
LESS THAN 5% FREQUENCY
POND SURFACE WATER
Maximum Detected Detection
Concentration Frequency Inorganic
Chemical (mg/L) % PCOC 7
Organic Compounds
1,2-Dichloroethane 0001 2
Tetrachloroethene 0012 4
Metals
Beryllium 0 00034 4 No
() Based on background companson 1n Appendix A
Sheet 1 of 1
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TABLE 7-3
ROCKY FLATS OUé6
CONCENTRATION/TOXICITY SCREEN
POND SURFACE WATER
NONCARCINOGENS
Maximum
Detected Inhalation Oral Rusk Rusk % of Total
Chemical Conc (mg/L) RD RID Factor Index Rusk Factor
Acetone 014 n/a 1 0E-01 1 4E+00 5 6E-01 556
Methylene chlonide 0034 9 0E-01 6 OE-02 5 7E-01 2 2E-01 225
1,2-Dichloroethene 0003 na 9 0E-03 33E-01 1 3E-01 132
Chioroform 0 002 n/a 1 OE-02 2 0E-01 7 9E-02 79
Di-n-butylphthalate 0 002 n/a 1 0E-01 2 0E-02 7 9E-03 08
Total Risk Factor 2 SE+00
RiDs are in units of mg/kg-day
1/a = not available
(4047-822.0011-843) (TBL7 3.XLS) (8/19/94/1 23 PM) Sheet 1 of 1



TABLE 7-4
ROCKY FLATS OUé6
CONCENTRATION/TOXICITY SCREEN
POND SURFACE WATER
CARCINOGENS
Maximum
Detected Inhalation Oral Rask Risk % of Total

Chemucal Conc (mg/L)  Slope Factor Slope Factor Factor Index Rask Factor
Methylene chlonde 0034 1 6E-03 * 7 SE-03 26E-04 77E01 76 5
Tnchloroethene 0 006 6 0E-03 * 1 1IE02 6 6E-05 2 0E-01 198
Chloroform 0 002 8 0E-02 ° 6 1E-03 12E-05 3 7E-02 37

Total Risk Factor 3 3E-04
Slope factors are 1n unts of 1/(mg/kg-day)
n/a = not available

* Inhalation of volatile organic compounds released to air 1n the outdoors 1s a negligible pathway
Therefore, oral toxicity factors were used in the screen

Sheet 1 of 1
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TABLE 7-5
ROCKY FLATS OU6
CHEMICALS OF CONCERN
POND SURFACE WATER

1,2-Dichloroethene
Acetone
Chloroform
Methylene chlonde
Trnchloroethene

(4047 822 0011 843) (TBL7 5 XLS) (8/21/94 2 45 PM)
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80 STREAM SEDIMENT CHEMICALS OF CONCERN

81 STREAM SEDIMENT DATA SET

Fifteen stream sediment samples were collected in the North and South Walnut Creeks
including locations upgradient of the A and B series ponds to help characterize potential
contaminant transport through surface water/sediment pathways Samples were analyzed for
metals, radionuclides, volatile and semivolatile organic compounds, and pesticides/PCBs The

samphing and analytical program for stream sediments 1s summarized 1n Tables 2-1 and 2-2

82 BACKGROUND COMPARISON AND FREQUENCY OF DETECTION

Table 8-1 summarizes the maximum detected concentrations and detection frequencies for
organic compounds and metals, and the results of the background comparison for metals and
radionuclides detected 1n the stream sediment samples All analytes were detected at greater
than 5 percent frequency Background data from streambeds reported in the Background
Geochemical Characterization Report (DOE 1993) were used for comparison The statistical
comparisons of metals and radionuclide results to background data are presented in detail in

Appendix A

Radionuchides are assumed to be detected at 100 percent frequency (that 1s, both negative and
positive results were used 1n the data set) Radionuclides above background levels are listed

in the concentration/toxicity screen in Table 8-4

Organic compounds and 1norganic analytes above background levels were included 1n
concentration/toxicity screens to select OU-wide chemicals of concern, with the exception of
arsenic, manganese, and barium  These metals are considered to be naturally occurring, for

the reasons explained 1n Section 8 3

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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83 ELIMINATION OF ARSENIC, MANGANESE, AND BARIUM AS
CHEMICALS OF CONCERN IN STREAM SEDIMENT

831 Arsenic

The statistical background evaluation of arsenic in stream sediments indicated that, because
of faillure of the Gehan test, arsenic in stream sediments was statistically different from
background and should be retained as a potential chemical of concern However, a more 1n-
depth review of the data supports the conclusion that arsenic 1n stream sediments is naturally

occurring and 1s not an environmental contaminant

Summary statistics for arsenic in surface soil and stream sediment are shown 1n the table
below Arsenic in surface soi1l did not exceed background levels (see Appendix A) The

reasons for concluding arsenic 1s not a contaminant in stream sediment follow

Arsenic in Surface Soil, mg/kg Arsentc 1n Stream Sediment,
mg/kg
Background ou6 Background ouUe6
Mean 58 53 24 36
Std Dev 18 19 25 13
Maximum 85 110 173 58
N 18 119 59 15 -
Det Freq 100% 100% 49% 93%
. The OU6 stream sediment maximum (5 8 mg/kg) 1s approximately three times

lower than the background maximum (17 3 mg/kg) The two highest detected
values (7 3 and 17 3 mg/kg) were 1n the background samples

J The OUG6 stream sediment maximum of 5 8 mg/kg 1s well below the UTL,,,
of background (10 mg/kg) and below the background mean plus two standard
deviations (7 4 mg/kg)

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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. Surface so1l 1s the largest source of sediment 1n stream beds Arsenic 1n OU6

surface so1l did not differ sigmficantly from background Since the maximum
arsenic concentration 1n stream sediments 1s equivalent to the mean
background concentration 1n surface soil, arsenmic 1s not considered a

contaminant i1n stream sediments in OU6

8 32 Manganese

The statistical background evaluation of manganese 1n stream sediments indicated that,
because of failure of the Gehan test, manganese 1n stream sediments was statistically different
from background levels and should be retained as a potential chemical of concern However,
a more in-depth review of the data supports the conclusion that manganese in stream

.

sediments 1s naturally occurring and 1s not an environmental contaminant

Summary statistics for manganese 1n surface soil and stream sediment are shown 1n the table
below Manganese 1n surface so1l did not exceed background levels (see Appendix A) The

reasons for concluding manganese 1s not a contaminant 1n stream sediment follow

Manganese 1n Surface So1l mg/kg Manganese 1n Stream Sediment,
mg/kg
Background 018/ Background ou6
Mean 443 265 217 366
Std Dev 457 114 225 240
Maximum 2220 823 1280 1000
N 18 119 59 15 °
Det Freq 100% 100% 80% 100%
. The OU6 stream sediment maximum (1000 mg/kg) 1s lower than the

background maximum (1280 mg/kg) The next highest OU6 stream sediment
concentration was 639 mg/kg, which 1s below the maximum values detected

1n background and OU6 surface soils

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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Surface soil 1s the largest source of sediment in stream beds Manganese 1n
OU6 surface soils did not exceed background levels The mean manganese
concentration in stream sediments (366 mg/kg) 1s below the mean background
concentration 1n surface soil (443 mg/kg) Therefore, manganese 1s not
considered a contamtnant in stream sediments 1n QU6 but 1s considered to be

the result of naturally occurring manganese 1n native geologic materials

833 Barmum

The statistical background evaluation of barium 1n stream sediments indicated that, because

of failure of the Gehan test, barium 1n QU6 stream sediments was statistically different from

background and should be retained as a potential chemical of concern However, a more in-

depth review of the data supports the concluston that barium 1n stream sediments 1s naturally

occurring and 1s not an environmental contaminant

Summary statistics for barium 1n surface soil and stream sediment are shown in the table

below Barium did not exceed background levels in surface soil The reasons for concluding

barium 1s not a contaminant in stream sediment follow

Barium 1n Surface Soil, mg/kg Barium 1n Stream Sediment,
mg/kg

Background ou6 Background Oou6
Mean 194 147 78 107
Std Dev 84 52 56 32
Maximum 470 272 244 177
N 18 119 57 15
Det Freq 100% 100% 100% 100%

The OU6 sediment maximum (177 mg/kg) 1s lower than the background
maximum (244 mg/kg)

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)




EG&G ROCKY FLATS Manual 21100-WP-OU6 01
RFI/RI Work Plan for QU6 Section Appendix L, Rev 0
Page 50 of 53
Effective Date
Organization Environmental Restoration

. The OU6 sediment maximum of 177 mg/kg 1s below the background UTLy,
of 251 mg/kg and below the background mean plus two standard deviations
(190 mg/kg)

. Surface soil 1s the largest source of sediment 1n stream beds Barium in QU6
surface soils was not statistically different from background Since the
maximum bartum concentration in stream sediments 1s comparable to the mean
concentrations tn surface soil, and barium 1n surface soil does not exceed
background levels, barium 1s not considered a contaminant 1n stream sediments
in OU6

Other metals included 1n the concentration/toxicity screens may also be naturally occurring

but were not evaluated 1n detatl

84 CONCENTRATION/TOXICITY SCREENS

Concentration/toxicity screens for chemicals of concern in stream sediments are presented in
Tables 8-2 through 8-4 All analytes that contribute at least 1 percent of the total risk factor
are retained as OU-wide chemicals of concern for quantitative risk assessment The metal
chemicals of concern 1n sediment were also 1dentified as being above background levels 1n

surface soil Chemicals of concern are histed below and 1n Table 8-5

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)
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OU-Wide Chemicals of Concern
Stream Sediments

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(a)anthracene
Indeno(123-cd)pyrene
Chrysene
Cobalt
Strontium
Vanadium
Zinc
Plutonium-239,240 .

Americium-241

The occurrence of organic chemicals of concern 1n stream sediments 1s shown 1n Figure 8-1
Inorganic chemicals of concern have not been displayed because no results exceeded the
background mean plus two standard deviations, which 1s the criterion for data display 1n the
Phase I RFI/RI report

-

Chemacals of potential concern detected 1n stream sediments that do not have EPA-established
toxicity factor are benzo(ghi)perylene, dibenzofuran, and phenanthrene Because of the lack
of toxicity factors, these compounds cannot be evaluated tn a toxicity- or risk-based screen
to select chemicals of concern However, their potential contribution to overall risk will be
evaluated qualitatively 1n the risk assessment for OU6

85 RISK-BASED EVALUATION OF INFREQUENTLY DETECTED
COMPOUNDS

There were no compounds detected 1n stream sediments at less than 5 percent frequency, so

the RBC screening evaluation for infrequently detected compounds was not performed

(4047 822 0011 843) (TM4) (08 22 94 4 07pm)(1)



ORGANIC COMPOUNDS AND METALS DETECTED AT

TABLE 8-1
ROCKY FLATS OU6

5% OR GREATER FREQUENCYY

STREAM SEDIMENT
Maxynum Detected Detection
Concentration Frequency Inorganic
Chemical (mg/hg) % PCOC ?®
Orgamic Compounds
Acenaphthene 013 7
Acetone 0063 7
Anthracene 015 20
Benzo(a)anthracene 043 27
Benzo(a)pyrene 048 33
Benzo(b)fluoranthene 0 65 27
Benzo(g,h 1)perylene 016 13
Benzo(k)fluoranthene 023 20
Benzoc acid 051 33
Benzyl alcohol 0041 7
Bis(2-ethylhexyl)phthalate 019 27
Butyl benzylphthalate 012 7
Chrysene 051 33
Di-n-butyl phthalate 0075 33
Dibenzofuran 0037 7
Fluoranthene 1 47
Fluorene 0089 7
Indeno(l 2 3-cd)pyrene 018 20
Methylcne chlonde 0007 7
Naphthalene 0 046 7
Phenanthrene 075 13
Pyrene () 96 13
Metals
Aluminum 11600 100 No
Antimony 263 13 No
Arsenic 58 93 Yes
Barium 177 100 Yes
Berylhum 1 53 No
Cadmium 08 7 No
Cesium 181 47 No
Chromium 1213 100 No
Cob.lt 124 100 Yes
Copper 177 60 No
Lead 94 8 100 No
Lithium 152 93 No
Sheet 1 of 2
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TABLE 8-1
(Concluded)

Maxmmum Detected Detection
Concentration Frequency
Chemical (mg/kg) % > Background?
Manganese 1000 100 Yes
Mercury 013 27 No
Nickel 192 47 No
Selentum 045 13 No
Silver 14 7 No
Strontium 95 § 100 Yes
Thallium 046 33 No
Vanadiuum 339 100 Yes
Zine 178 100 Yes
" All detected analytes were detected at a frequency greater than S percent
2 Based on background companson (Appendix A)
Sheet 2 of 2

(4047 822 0011 843) (TRLR 1.X1 %) (8/16/94/% 10 AM)



TABLE 8-2
ROCKY FLATS PLANT OU6
CONCENTRATION/TOXICITY SCREEN
STREAM SEDIMENT
NONCARCINOGENS
Maximum
Detected Inhalation Oral Risk Risk % of Total
Chemical Conc (mg/kg) RID RfD Factor Index Risk Factor
Vanadium 339 n/a 7 OE-03 4 8E+03 8 2E-01 824
Zinc 178 n/a 3 0E-01 5 9E+02 1 OE-01 101
Cobalt 124 n/a 6 0E-02 2 1E+02 3 5E-02 35
Strontium 95 8 n/a 6 OE-01 1 6E+02 2 7E-02 27
Pyrcne 096 nfa  30E-02 32E+01  54E-03 05
Fluoranthene 1 n/a 4 0E-(2 2 SE+01 4 3E-03 04
B1s(2-ethylhexyl)phthalate 019 n/a 2 0E-02 9 SE+00 1 6E-03 02
Fluorene 0089 n/a 4 0E-02 2 2E+00 3 8E-04 00
Acenaphthene 013 n/a 6 0E-02 2 2E+00 37E-04 00
Naphthalene 0046 n/a 4 0E-02 12E+00 2 0E-04 00
Di-n-butyiphthalate 0075 n/a 1 0E-01 7 5E-01 1 3E-04 00
Acetone 0063 n/a 1 OE-01 6 3E-01 1 1E-04 00
Butyl benzylphthalate 012 n/a 2 0E-01 6 OE-01 1 OE-04 00
Anthracene 015 n/a 3 0E-01 5 0E-01 8 5E-05 00
Benzyl alcohol 0041 n/a 3 0E-01 14E-01 2 3E-05 00
Benzoic aud 051 n/a 4 0E+00 1 3E-01 2 2E-05 00
Methylene chlonde 0007 9 0E-01 6 0E-02 1 2E-01 2 0E-05 00
Total Risk Factor 5 9E+03
RfDs are 1n units of mg/kg-day
n/a = not available
(3047 827 0011 833) (TBL 8 7 XLSAE/16/94 9 08 AM) Sheet 1 of 1



TABLE 8-3
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
STREAM SEDIMENT
CARCINOGENS
Maximum
Detected Inhalation Oral Risk Risk % of Total
Chemical Conc (mg/kg) Slope Factor Slope Factor Factor Index Risk Factor
Bunzo(a)pyrene 048 n/a 7 3E+00 3 5E+00 7 8E-01 782
Benzo(b)fluoranthene 065 n/a 7 3E-01 4 7E-01 1 1E-01 106
Benzo(a)anthracene 043 n/a 7 3E-01 3 1E-01 7 OE-02 70
Indeno(1 2 3-cd)pyrene 018 n/a 7 3E-01 1 3E-01 2 9E-02 29
Chrysene 051 n/a 7 3E-02 3 7E-02 8 3E-03 08
Benzo(k)fluoranthene 023 n/a 7 3E-02 1 7E-02 3 7E-03 04
Bis(2 cthylhexyl)phthalate 019 n/a 1 4E-02 2 7E-03 5 9E-04 01
Mcthylene chlonde 0007 1 6E-03 7 SE-03 5 3E-05 1 2E-05 00
Total Risk Factor 4 SE+00
Slope factors are win units of 1/(mg/kg-day)
n/a = not available
(4047 822 0011 843) (TBL8 3 XLS) (8/16/94/9 06 AM) Sheet 1 of 1



TABLE 8-4
ROCKY FLATS OU6
CONCENTRATION/TOXICITY SCREEN
STREAM SEDIMENT
RADIONUCLIDES
Maxmmum Activity  Inhalation Oral Risk Rusk % of Total
Chemical (pCr/g) Slope Factor  Slope Factor Factor Index Risk Factor
Plutonium-239,240 195 3 8E-08 2 3E-10 7 4E-08 7 6E-01 755
Amencium-241 075 3 2E-08 24E-10 __ 24E-08  24E-01 245
Total Risk Factor 9 8E-08
Slope factors are m units of 1/pCi
(4147 892 0011 X43) (TBLK 4 XLS) (8/16/93/9 06 AM) Sheet 1 of 1



TABLE 8-5
ROCKY FLATS OU6
CHEMICALS OF CONCERN
STREAM SEDIMENTS

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluroanthene
Ideno(1,2,3-cd)pyrene
Cobalt

Strontium

Vanadium

Zinc

Amerncum-241
Plutonium-239,240

(4047 822 0011 843) (TBL8 5 XLS) (8/21/94 3 08 PM)
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920 REFERENCES

DOE 1992a Phase I RFI/RI Work Plan for Operable Unit 6, Walnut Creek Prionty
Drainage Rocky Flats Plant, Golden, Colorado June

DOE 1992b Final Historical Release Report for the Rocky Flats Plant Environmental
Restoration Program, USDOE, Golden, Colorado June

DOE 1992c Phase III RFI/RI Report Operable Unit No 1, 881 Hillside, Section 5,
Contaminant Fate and Transport Draft Final October

DOE 1993 Background Geochemical Characterization Report Rocky Flats Plant Golden,

Colorado September

DOE 1994a Draft Phase I RFI/RI Report Operable Unit No 6 Walnut Creek Priority
Drainage Rocky Flats Environmental Technology Site  Golden, Colorado In

preparation

DOE 1994b Programmatic Preliminary Remediation Goals Rocky Flats Plant, Golden,
Colorado Draft Final June

DOE 1994c Letter Report on Contaminant Source Areas and Risk-Based Screen, Operable
Unit No 6, Walnut Creek Priority Drainage, Rocky Flats Environmental Technology
Site, Golden, Colorado In preparation August

EG&G 1991 General Radiochemistry and Routine Analytical Services Protocol
(GRRASP) Part A Statement of Work Version 21 Environmental Management
Dept Rocky Flats Plant, Golden, Colorado July 2

EPA 1989 Risk Assessment Guidance for Superfund-Volume I, Human Health Evaluation
Manual (Part A) EPA/540/1-89/002 December
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Organization Environmental Restoration
EPA 1992 New Interim Region IV Guidance Toxicity Equivalency Factors for
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EPA

EPA

EPA

Carcinogenic PAHs February

1993 Health Effects Assessment Summary Tables (HEAST) FY1993
OHEA-ECAO-CIN-909 March and Supplement No 1

1994a Integrated Risk Information System (IRIS) On-line database

1994b Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for
Lead 1in Children EPA/540/R-93/081 Publ No 92857-15-1 February

1994¢ Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities OSWER Directive #9355 4-12  July 14

Gilbert, RO 1993 Letter report recommending process for comparing Rocky Flats Plant

site analytical results to background concentrations Richard Gilbert, Batelle Pacific
Northwest Laboratories, to Beverly Ramsey, Systematic Management Services, Inc
July 30

Siders, M 1994  Personal communication (fax) of M Siders, EG&G Rocky Flats, to

Chuan-Mian Zhang, Woodward-Clyde Federal Services June 29
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APPENDIX A
BACKGROUND COMPARISON FOR METALS AND RADIONUCLIDES

Concentrations of metals and radionuchides measured n soil, groundwater, surface water,
and sediment in OU6 were compared to background concentrations in order to identify QU6
analytes whose concentrations are statistically mgher than background levels These analytes
are then identified as potential chemicals of concern for further evaluation The background
data used for comparnison were reported in the Background Geochemical Characterization
Report (DOE 1993), except for the surface soil data, which were not available i the 1993
report The background surface soil data were collected 1n the Rock Creek area dunng the
1991 QU1 Phase III nvestigation and the 1993 OU2 Phase I investigation  Analytical
results from each medm sampled were pooled, and the background comparison was
performed on an OU-wide basis

The procedures applied 1n the background comparisons are shown imn the flow chart in
Figure A-1  Three major steps were mvolved (1) data aggregation, (2) statistical
background comparisons, and (3) professional judgement of statistical results Each of these
steps 1s discussed below

A.1 DATA AGGREGATION

The chemical data were grouped by medium nto seven categories

. Subsurface soil in the upper hydrostratigraphic umt (UHSU)

o Surface soil

. Pond sediment

o Stream sediment

. Groundwater (UHSU)

. Pond surface water

o Baseflow stream surface water

In general, each medum has 29 analytes for metals and 13 analytes for radionuchides, as
unfiltered or filtered concentrations Soil media (surface soil, subsurface soil, pond
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sediment, and stream sediment) were each analyzed for metals and radionuclides, totaling
eight media-analyte groups Liquid media (groundwater and pond surface water) were each
analyzed for filtered and unfiltered metals and filtered and unfiltered radionuchdes
Therefore, there are a total of 16 media-analyte groups to be evaluated 1n the background
comparisons, as shown in Table A-1

Most of OU6 media-analyte groups were compared directly to the corresponding background
groups  Exceptions were pond sediment and pond surface water due to the lack of
background pond data Background data from seep/spring samphng locations (rather than
from background stream locations) were adopted for comparison to QU6 pond data because
of the stmilanity of the flow conditions for ponds and seeps/springs (both have relatively long
residence time)

A.2 STATISTICAL BACKGROUND COMPARISON

Background compansons were performed according to the procedures given 1n the "Guidance
Document, Statistical Comparisons of Site-To-Background Data in Support of RFI/RI
Investigations" (EG&G 1994), which was primarily based on the methodology proposed by
Gibert (Gilbert 1993) The formal statistical tests were the Gehan test, Shppage test,
Quantile test, and t-test Analytical results were also compared to the upper tolerance limit
(UTL,,,0) of background to identify high concentrations outside of background range The
conditions for applying each of the tests are briefly discussed below

A.2.1 Formal Statistical Tests

Four formal statistical tests were performed to test the difference between the background
and site populations If any of the four statistical tests was significant, the analyte was
considered to be a potential chemical of concern  Sigmificance was defined as a p value less
than or equal to 0 05, the Type I (false positive) error rate Non-detects of metals were
treated as described below for each test  All the radionuchde results were treated as detects
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Gehan Test

The Gehan test (Gehan 1965, explained 1n Gilbert 1993) 1s a non-parametric
ranking test It was performed for all the media-analyte groups For non-
detects, the reporting limits were used for ranking purposes

Shppage Test

The slippage test (Rosenbaum 1954), a non-parametric test, was performed
by comparing the OU6 measurements to the maximum background
measurement (detect or non-detect) The p-value for the probability of the
number of site measurements greater than the maximum background
measurement was calculated Reporting limits were used for non-detects

Quantile Test

The Quantile test (Gilbert and Simpson 1992), a non-parametric test, was
performed by first ranking the combined background and OU6 measurements
from largest to smallest If there were no non-detects among the top 20% of
the combined background and OU6 measurements, the probability of the
number of site measurements within the top 20% of the data set was
calculated If there were any non-detects among the top 20% of the
measurements, no Quantile test was performed

t-Test

The t-test, a parametric statistical test, was performed under these conditions
that (1) the non-detects 1n each of the data sets represent less than 20% of the
measurements, and (2) EITHER each of the data sets contains at least 20 data
points, OR both of the data sets are normally distnibuted

For simplicity, the t-test was only performed when condition (1) and the first
option of condition (2) were met Non-detect results for metals were replaced
by one-half the reporting hmats
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The homogeneity of the variance was tested following Levene’s test (EPA
1992) If the variances from both data sets were the same, the standard t-test
was performed If the varances were not the same, the unequal vanance t-
test (Helsel and Hirsch 1992) was performed

A.2.2 Upper Tolerance Limat (UTL,,,,) Comparison

For each media-analyte in the background data, an upper tolerance limit with 99%
confidence and 99 % coverage (UTLy,q,) Was calculated, assuming the background data were
normally distributed (EG&G 1994) In calculating the UTL, if non-detects were less than
80% of the data, one-half the reporting limit was used as the result for non-detect samples
Otherwise, the maximum background measurement, instead of the UTL,,4, Was used 1n the
companisons For the radionuclides, all the results were treated as detects (EG&G 1994)

Each of the OU6 measurements was compared to the UTLy,, If one or more OU6
measurements exceed the background UTLy,, the analyte was considered as a potential
chemical of concern for further evaluation, even if the analyte did not exceed background
levels according to the formal statistical evaluation

A.3 BACKGROUND COMPARISON RESULTS

The number of inorganic potential chemicals of concern in each media-analyte group
resulting from the background comparisons 1s summarized in Table A-1 Out of 374 media-
analytes, 142 media-analytes were identified as above background based on the formal
statistical tests An additional 32 media-analytes were 1dentified as above background based
on the UTLy,,4, comparison alone

The summary tables for the background compansons for each media-analyte group are
presented 1n the remaining tables in Appendix A
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A.4 PROFESSIONAL JUDGEMENT FOR STATISTICAL RESULTS

Statistical professional judgement was apphied for those media-analytes that were below
background according to the formal statistical tests but failed the UTLg,,0, comparisons The
professional judgement consisted of performing a log-normal UTL0, comparison if the
background data were log-normally distributed

According to the background comparison methodology (EG&G 1994), the UTL,yyq, was
calculated assuming a normal distribution of background data However, log-normal
distmbution may better describe some geochemical data, as indicated in the Statistical
Analysis of Ground-Water Monmitoring Data at RCRA Facilities (EPA 1992) Log-normal-
based UTLy0e8 Were calculated for media-analytes that passed the formal statistical tests but
failed to pass the normal-based UTLy,4 comparnison If a media-analyte passed the log-
normal-based UTL,,,, comparison, probability plots were generated for both normal and log-
normal distributions If the probability plots indicated that the data better fit a log-normal
distribution, the media-analyte was eliminated from the potential chemical of concern hist

The results of the log-normal-based UTL,,,, comparisons are presented in the remark
column 1n the summary tables Based on the results of the log-normal UTL,,4, comparison,
the following ten analytes were eliminated as potential chemicals of concern

Medium Analyte
Surface Soil Aluminum
Cadmium
Uramium-233,234
Subsurface Soil Copper
Groundwater Total (unfiltered) Tin
Filtered Radium-228
Pond Sediment Beryllum
Cadmuum
Nickel
Tritium
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APPENDIX B
RISK-BASED EVALUATION OF INFREQUENTLY DETECTED CHEMICALS

B.1 PURPOSE AND APPROACH

The chemicals of concern evaluated 1n a quantitative human health rnisk assessment are the
subset of all site-related chemicals that are thought to pose the greatest potential nsk to
human health The determination that these chemicals may pose the greatest potential nsk

1s generally based on an evaluation of the following three criteria

. The inherent toxicity of the chemical
. The concentrations of the chemical found on-site and
J The potential for human exposure to the chemical (e g, whether or not the

chemical 1s widely distributed across the site or could readily migrate from the

site)

In general, compounds found at low frequency (<5% of all samples for a particular media)
are not included as chemicals of concern because the potential for human exposure 1s limited
However, all infrequently detected compounds were evaluated according to the procedures
shown 1n Figure 2-1 so as not to neglect infrequently detected chemucals that could contribute
significantly to rnisk i1f they were co-located with other potentially hazardous compounds at

source areas or locations where routine exposure could occur

This evaluation examines those metals (detected above background) and organic chemicals
that were mitially excluded from the chemicals of concern based on low frequency of
detection, using a health-based screening approach A screening evaluation was performed
using risk-based concentrations (RBCs) calculated in guidance provided by DOE (1994) The
screening evaluation was performed for all low-frequency chemicals for which RBCs were
available As a benchmark, 1t was assumed that any infrequently detected chemical whose
maximum concentration was greater than 1000 times the RBC warrants further evaluation

The purpose 1s to 1dentify those infrequently detected chemicals that may pose an

(4047 822 0011 843) (R2 B) (08 17 94 10 S2am)(1) B-1




unacceptable health nsk (cancer or non-cancer) if chronic exposure were to occur These
chemicals are retained for separate evaluation in the nisk assessment Since they are not
characteristic of contamination 1n QU6, risk will be assessed separately at the locations where

the special case chemicals are found

RBCs for surface soil were calculated assuming a residential exposure scenario, using
standard toxicity values (RfDs and SFs) established by EPA, and using the exposure
assumptions outlined below (DOE 1994) For surface soils, pond sediments, and stream
sediments, multiple pathway exposure was assumed (ingestion and inhalation of particulates)
in calculating RBCs The RBC for residential so1l (surface soil) 1s used for surface so1l, pond
sediment, and stream sediment in this evaluation For carcinogenic effects the target excess
lifeime cancer risk 1s assumed to be 10° (1 1n 1,000,000), the exposure frequency 1s 350
days/year, exposure duration 1s 30 years, averaging time 1s 70 years, daily inhalation rate 1s
20 m*/day, the particulate emission factor (for non-volatile organics and norganics) 1s 4 63
x 10° m*/kg, body weight 1s 70 kg, and the age-adjusted so1l ingestion factor 1s 114 mg-yr/kg-
day All exposure parameters are EPA standard default exposures for adult residents, except
for soil ingestion, which 1s a ime-weighted average for child and adult exposures For
noncarcinogenic effects, all of the exposure parameters are the same as the carcinogenic
exposure parameters except the averaging time 1s 30 years and instead of a target excess

lifetime cancer nisk, the target hazard index 1s 1

RBC:s for subsurface soil were calculated assuming a construction worker exposure scenario,
using standard toxicity factors and the exposure assumptions outlined below (DOE 1994)
Multiple pathway exposure, including ingestion of soil and inhalation of particulates and
VOCs, were used to calculate RBCs The carcinogenic RBC for construction worker
exposures to subsurface soil assumes the following the target excess hfetime cancer risk 1s
10° (1 1n 1,000,000), the exposure frequency 1s 30 days/year, exposure duration 1s 1 year,
averaging time 1s 70 years, daily inhalation rate 1s 6 64 m*/day, the particulate emission factor
1s 4 63x10° m*/kg, body weight 1s 70 kg, the soil ingestion factor 1s 50 mg/day and the so1l-
to-air volatilization factor 1s chemical-specific All exposure parameters are EPA standard
default exposures for construction workers For noncarcinogenic effects, all of the exposure
parameters are the same as the carcinogenic exposure parameters except the averaging time

1s 30 years and instead of a target excess lifetime cancer nisk, the target hazard index 1s 1

(4047 822 0011 843) (R2 B) (08 17 94 10 52am)(1) B-2




The RBCs for groundwater assume a residential scenario including ingestion and inhalation
of volatile organic chemicals released during use The residential groundwater RBCs are also
used 1n the evaluation of pond surface water, even though surface water 1s not expected to
be used for domestic drinking water The RBCs for residential groundwater are more
conservative than the RBCs for residential surface water (based on swimming exposures),
therefore providing more stringent screening cnteria for chemicals found 1n pond surface
water The exposure parameters for groundwater are target excess lifeime cancer risk of
10° (1 1n 1,000,000), body weight of 70 kg, averaging time of 70 years, exposure frequency
of 350 days/yr, exposure duration of 30 years, daily indoor nhalation rate of 15 m’/day, a
volatihzation factor (for volatile organic chemicals) of 0 5 L/m’, and a daily ingestion rate
of 2 L/day All exposures are EPA standard default exposures for adult residents For
noncarcinogenic effects, all of the exposure parameters are the same as the carcinogenic
exposure parameters except the averaging time 1s 30 years and instead of a target excess
Iifenme cancer nsk, the target hazard index 1s 1

B.2 SURFACE SOIL

One metal (molybdenum) and one PCB (Aroclor-1254) were detected at low frequency (<5%
detection) 1n surface so1l samples Table B-1 presents a comparison of the maximum detected
concentrations to the health-based screening critenia (both cancer and non-cancer) Chemicals
whose maximum detected concentration were greater than 1000 times either the cancer or
non-cancer RBCs will be retained for further evaluation as special case chemicals of concem
Table B-1 shows that neither molybdenum nor Aroclor-1254 had concentrations above 1000
times the RBC, and therefore they will not require further evaluation in the risk assessment

B.3 SUBSURFACE SOIL
Twelve VOCs and SVOCs were reported at less than S percent frequency 1n subsurface soils

These are listed in Table B-2 None of the twelve chemicals exceeded the 1000 times the
RBC, and therefore they will not require further evaluation n the rnisk assessment

(4047 822 0011 843) (R2 B) (08 17 94 10 S2am)(1) B-3



B4 GROUNDWATER

Table B-3 lists 13 organic chemicals detected at less than 5 percent frequency 1n groundwater
Of these, two (1,2,4-trimethylbenzene and 2-hexanone) do not have RBCs Table B-6 shows
the two additional chemicals detected at low frequency 1n all media for which there are no
RBCs Vinyl chloride was the only chemical detected at concentrations exceeding the
screening level cniteria and 1t will require further evaluation 1n the nsk assessment

B.S POND SEDIMENT

Twelve VOCs, SVOCs, pesticides and PCBs were detected at less than 5 percent frequency
in pond sediments Dibenzofuran and 2-methylnaphthalene were detected at low frequency,
but do not have RBCs and are listed on Table B-6 The remaining ten chemicals are listed
on Table B-4 None of the 10 chemicals were detected at concentrations exceeding 1000
times the RBC, and they will not require further evaluation 1n the nsk assessment

B.6 POND SURFACE WATER

Table B-5 hsts the two chemicals (1,2-dichloroethane and tetrachloroethene) detected at low
frequency in pond surface water Neither chemical exceeded the screening-level criteria, and
they will not require further evaluation 1n the nsk assessment

B.7 STREAM SEDIMENT

No chemicals were detected at low frequency 1n stream sediments, therefore, a screening-level

evaluation was not performed
References

Department of Energy (DOE) 1994 Programmatic Preliminary Remediation Goals Draft
Final Rocky Flats Plant Golden, CO June 1994
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TABLE B-1
ROCKY FLATS OU6
INFREQUENTLY DETECTED COMPOUNDS
COMPARISON TO RBCs |
SURFACE SOIL
r
Maxnmum= Residential —
Detected Soil Max Conc> Max Conc >
Chemical Conc (mg/kg) RBC (mg/kg) RBC? 1000 x RBC?
Organmic Compounds
Aroclor-1254 0425 8 32E-02 YES NO
Metals
Molybdenum 99 1 37E+03 NO NO
(4047 822 0011 843) (APP B XLS 5) (8/16/94 10 02 AM) Sheet 1 of 1



TABLE B-2
ROCKY FLATS OU6
INFREQUENTLY DETECTED COMPOUNDS
COMPARISON TO RBCs
SUBSURFACE SOIL®
Maximum  Construction
Detected Worker Max Conc> Max Conc >

Chemucal Conc_(mg/kg) RBC (mg/kg) ~ RBC? 1000 x RBC?
Organic Compounds*

1,4-Dichlorobenzene 0 064 4 97EHO4 NO NO
4-Methyl-2-pentanone 0 004 8 52E+H05 NO NO
Acenaphthene 0 056 1 02E+06 NO NO
Benzene 0 006 3 27E+00 NO NO
Benzo(a)anthracene 0 099 1 63E+03 NO NO
Benzo(k)fluoranthene 006 1 63E+03 NO NO
Chlorobenzene 0074 2 11EH01 NO NO
Chloroform 0002 1 70E+H05 NO NO
Chrysene 012 1 63E+05 NO NO
Daethyl phthalate 03 1 36E+07 NO NO
Di-n-octyl phthalate 0072 3 41E+05 NO NO
Indeno(1,2,3-cd)pyrene 0099 1 63E+03 NO NO
Pentachlorophenol 0 66 9 93E+H03 NO NO
Phenol 0 055 1 02E+07 NO NO
Styrene 0 001 3 41E+H06 NO NO
Tnchloroethene 0021 1 08E+05 NO NO
Xylenes, total 0002 3 41E+07 NO NO

) Excluding Old Outfall (IHSS 143)

(4047 822 0011 843) (APP B XLS-4) (8/17/94 11 04 AM) Sheet 1 of 1



TABLE B-3
ROCKY FLATS OUé6

INFREQUENTLY DETECTED COMPOUNDS
COMPARISON TO RBCs
UHSU GROUNDWATER

Maximum  Residential
Detected Groundwater

Max Conc> Max Conc >

Chemical Conc (mg/l) RBC (mg/l) RBC? 1000 x RBC?
Orgamic Compounds

1,1-Dichloroethene 0 005 1 67E-05 YES NO
1,2-Dichloroethane 0002 1 97E-04 YES NO
1,2-Dichloroethene, trans® 0 009 3 28E-01 NO NO
2-Butanone 0001 2 47E+00 NO NO
4-Methyl-2-pentanone 0002 1 98E-01 NO NO
Benzene 0 003 6 15E-04 YES NO
Carbon disulfide 0 004 2 76E-02 NO NO
Carbon tetrachlonde 0 008 2 60E-04 YES NO
Chloromethane 0 00025 2 32E-03 NO NO
Ethylbenzene 0 001 1 58E+00 NO NO
Styrene 000011 2 01E+00 NO NO
Vinyl chloride 086 2 81E-05 YES
Xylenes (total) 0014 7 30E+01 NO NO

(4047 822 0011 843) (APP B XLS 3)(8/16/94 10 02 AM)

M) The RBC for 1,2-Dichloroethene, total was used
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TABLE B-4
ROCKY FLATS OU6
INFREQUENTLY DETECTED COMPOUNDS
COMPARISON TO RBCs
POND SEDIMENT

Maximum  Residential

Detected Soil Max Conc > Max Conc >
Chemical Conc (mg/kg) RBC (mg/kg) RBC? 1000 x RBC?
Orgamc Compounds
1,2,4-Tnchlorobenzene 013 2 74E+03 NO NO
4-Methyl-2-pentanone 0006 1 37E+04 NO NO
Aldnn 0054 3 77E-02 YES NO
Aroclor-1260 086 8 32E-02 YES NO
Dibenzo(a,h)anthracene 015 8 77E-02 YES NO
Fluorene 046 1 10E+04 NO NO
gamma-BHC (Lindane) 0025 4 93E-01 NO NO
Heptachlor 0039 1 42E-01 NO NO
Naphthalene 039 1 10E+04 NO NO
Phenol 029 1 65E+05 NO NO

(4047 822-0011 843) (APP B XLS 2) (8/16/94 10 02 AM) Sheet 1 of 1
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TABLE B-§

ROCKY FLATS OU6
INFREQUENTLY DETECTED COMPOUNDS
COMPARISON TO RBCs
POND SURFACE WATER

Maximum  Residential
Detected Groundwater Max Conc> Max Conc >

Chemical Conc (mg/) RBC (mg/l) RBC? 1000 x RBC?
Orgamc Compounds

1,2-Dichloroethane 0001 1 97E-04 YES NO
Tetrachloroethene 0012 1 43E-03 YES NO

(4047 822 0011 843) (APP B XLS 1) (8/16/94 10 01 AM)
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TABLE B-6
ROCKY FLATS OU6
INFREQUENTLY DETECTED COMPOUNDS
WITHOUT RBCs

Chemical

Groundwater
1,2,4-Tnmethylbenzene
2-Hexanone

Pond Sediment
2-Methylnaphthalene
Dibenzofuran

(4047 822 0011 843) (APP B XLS-6) (8/16/94 10 02 AM)
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APPENDIX C
TOTAL SUSPENDED AND DISSOLVED SOLIDS IN GROUNDWATER

{4047 821-0009 841) (TM-4 C) (08 22 94 4 37pm)
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ROCKY FLATS PLANT OU-6
TOTAL SUSPENDED SOLIDS
location fieldid date sampled analyte result rep_hm  |umts qual_lab |qual_wc
02691 GWO172IT 12/19/91| TOTAL SUSPENDED SOLIDS 66000  400|MGIL v
02691 GWO2513IT 2/27/92| TOTAL SUSPENDED SOLIDS 41000 400{MOAL v
02691 GWO2RSIT | 5/18/92| TOTAL SUSPENDED SOLIDS | 35000]  400|MOL v
02601 ‘Gwoi2isiT T yAm[TOTAL SUSPENDED SOLIDS | 564 00 5 00[MG/L v
02601 GWON2eIl L1/9M2]TOTAL SUSPENDED SOLIDS | 83000]  400|MGA v
ﬂ‘)l - A’( IWON260W( 2/22/93 1 TOTAL SUSPENDED SOLIDS I 420 00 5 00|MG/L r \Y
02691 1GWO0R9 W : 5/4/93| TOTAL SUSPENDED SOLIDS 360000 500{MGL IA
02691 GWO1218WI 8/30/93| TOTAL SUSPENDED SOLIDS 41100{  500{MGL v
02691 GWO1630WC 11/30/93| TOTAL SUSPENDED SOLIDS 10000  400|MGL v
0486 GWOL4561T 6/2091| TOTAL SUSPENDED SOLIDS 95000|  400{MGL v
0486 GWO01763IT 9/12/91| TOTAL SUSPENDED SOLIDS 140000]  400{MGA v
0486 GW02027IT 11/14/91| TOTAL SUSPENDED SOLIDS 440000]  400|MG/L v
0486 GW02613IT 4/192{ TOTAL SUSPENDED SOLIDS 15000  400[MGL v
0486 IGWO9STIT 6/11/92] TOTAL SUSPENDED SOLIDS 82000,  500/MGL
one__JoW0t9nT 1 9/1592| TOTAL SUSPENDED SOLIDS 110000]  500|MGL v
E‘i(x it TWOISO7IT ! 11/18/92| TOTAL SUSPENDED SOLIDS 860 00 5 00{MG/L v
0556 |GWOLS38IT 7/18/91] TOTAL SUSPENDED SOLIDS 1900]  400[MG/L v
Usk6 GWO2670IT 4/23/92| TOTAL SUSPENDED SOLIDS 5000  400[MGL v
0586 (TWODS49WC 4/15/93| TOTAL SUSPENDED SOLIDS 1500  500|MG/L y
0686 GWO2671IT 4/15/92| TOTAL SUSPENDED SOLIDS 3600]  400/MGL v
0686 GWO03150IT 7/16/92| TOTAL SUSPENDED SOLIDS 4000  400{MGL v
1136 GWO00998IT 3/18/91| TOTAL SUSPENDED SOLIDS 40000]  400[MOL
1% GWO1225IT 5/2/91| TOTAL SUSPENDED SOLIDS 29000]  400|MOL v
1186 GWOL539IT 7/19/91| TOTAL SUSPENDED SOLIDS 6000  400{MGML v
1% GWOLY0T ! 10/15/91| TOTAL SUSPENDED SOLIDS 21000, 400|MGL v
1186 I(;W()2242[—'1 o l o _JB H‘)Z E)TAL St IEEEN[)ED S()L[I)b~ 220 00 = 4 00{MG/L IV
150 GWO2eR9L1 404l TOTAL SUSPENDED SOLIDS | SO0 400[MGL v
Hse Gwodsal 7/1492) TOTAL SUSPLNDED SOLIDS 75000]  400|MGL v
HS6 GWORGINII « 10/7/92[TOTAL SUSPENDED SOLIDS | 150000 500|MG/L v
1286 Towoasit | 172092 TOTAL SUSPENDED SOLIDS | 73000]  400[MGL v
1286 (GWO2677IT 4/15/92| TOTAL SUSPENDED SOLIDS 2100000]  400|MGL v
1286 GW03095IT 7/13/92| TOTAL SUSPENDED SOLIDS 140000]  400|MGL v
1386 GWO0972IT 3/15/91| TOTAL SUSPENDED SOLIDS 2800  400|MGL
13%6 GWOL210IT 4/24/91| TOTAL SUSPENDED SOLIDS 1200 400|MGL v
1386 GWO1482IT 7/16/91| TOTAL SUSPENDED SOLIDS 3300]  400/MGL
1386 GWOIRS0IT 1022/91| TOTAL SUSPENDED SOLIDS 3500 400[MGL v
1386 GWO02237IT 1/14/92| TOTAL SUSPENDED SOLIDS 3800 400[MGL v
N6 GWO2659IT 1 4/15/92| TOTAL SUSPENDED SOLIDS 15000 400[MGL v
We[GW03232IT | 773012 | TOTAL SUSPENDED SOLIDS 600  400/MGL v
w6 [GWOR2LIT_ | 1071392 TOTAL SUSPENDED SOLIDY 4400 500[MGL v
136 GWOOI4SWC | 2/2/93| TOTAL SUSPENDED SOLIDS 2000]  500/MGL v
N6 GWo0sewC | 4/13/93| TOTAL SUSPENDED SOLIDS 1400, S00|MGL v
1386 GwonnRwe | 8/4/93| TOTAL SUSPENDED SOLIDS 5800  400{MGL v
1386 GWO1421WC 10/28/93| TOTAL SUSPENDED SOLIDS 2700 500{MGL v
1356 (:WO0046GA 120/94| TOTAL SUSPENDED SOLIDS 3700 400{MGL Y
1586 GWO0904IT 3/4/91| TOTAL SUSPENDED SOLIDS 76000] 4 00|MGAL
1ss6  [awolizolT 4/18/91| TOTAL SUSPENDED SOLIDS 13000]  400{MGL v
15%6 GWOLS0SLT TS TOTAL SUSPENDED SOLIDS 130000 400{MGL |
§Sx6 GWOIRS2TT o 1}’/21/()1 TOTAL SUSPENDI D SOLIDS 100 ()()T 4 00IMO/ T'\/
[5\6 'GW022401 [ 115921 TOTAL SUSPENDEDSOLIDS 170000 400[MGA, iy T
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[ ' ROCKY FLATS PLANT OU-6
TOTAL SUSPFNDED SOLIDS
l lociton heldd id'\le sampled I'\mlyle result ;rep__hm units 'qu'al_lab qual_wc
1586 IGWO2676IT ! 4/1392| TOTAL SUSPENDED SOLIDS 11000]  400|MGAL v
15%6 GWOMET 7/16/92| TOTAL SUSPENDED SOLIDS 36000 400[MGL v
l 586 (W03627IT 10/7/92| TOTAL SUSPENDED SOLIDS 500 s00[MGL |U v
1586 GWOO136WC 2/5/93| TOTAL SUSPENDED SOLIDS 28000]  4.00[MGL v
1586 GWO0555WC 4/1393| TOTAL SUSPENDED SOLIDS 4700 _ 500[MGL v
I 1586 GWO1125WC 82/93| TOTAL SUSPENDED SOLIDS 50400]  500|MGL v
1586 GWOL415WC 10/2093| TOTAL SUSPENDED SOLIDS 25000 400[MGL v
1786 GWO090SIT 3/4/91| TOTAL SUSPENDED SOLIDS 1380 00 MGA v
l 1786 (WOI116IT 4/13/91| TOTAL SUSPENDED SOLIDS 120000 4 00{MGA v
17% (GWO14741T 7/9/91| TOTAL SUSPENDED SOLIDS 210000] 4 00[MGAL
1786 GWOLR78IT 10/1001 T TOTAL SUSPENDED SOLIDS 1300 00 4 00| MG/L \Y
l 7% oWt 1/9/92] TOTAL SUSPENDED SOLIDS 330000]  4.00|MOA v
1736 [GWO26401T | 4/192| TOTAL SUSPENDED SOLIDS 150000 400[MOA v
1786 LGWOI90IT 7727/92| TOTAL SUSPENDED SOLIDS 210000]  400{MGL v
1786 GW03630IT 10/7/92| TOTAL SUSPENDED SOLIDS 159000] 5 00|MGAL v
l 17%6 GWO0138WC 2/1/93| TOTAL SUSPENDED SOLIDS 1100000] 5 00/MGAL v
1786 GWODS5TWC 4/16/93| TOTAL SUSPENDED SOLIDS 670000 4 00[MG/L
1786 (GWOL12TWC §/2/93| TOTAL SUSPENDED SOLIDS 127400]  500|MGAL v
l 1786 GWOI416WC 1072993 [ TOTAL SUSPENDED SOLIDS 150000 400[MGL v
3586 GWO00YT6IT 3/14/91| TOTAL SUSPENDED SOLIDS 13000, 400[{MGL i
34%A _ |GWO1224IT 4/29/91 | TOTAL SUSPENDED SOLIDS 170 00 4 00|MG/L ]V
I s GwWolselT . 7/991| TOTAL SUSPENDED SOLIDS 5400 400[MGL
35%  GWOIKISIT 1 10/891| TOTAL SUSPENDED SOLIDS 16000  400[MOA v
3546 |GWO219SIT | 1/10/92| TOTAL SUSPENDED SOLIDS 10000]  400{MGL v
l | 35% |GW02631IT 4/192| TOTAL SUSPENDED SOLIDS 6200 400|MGL v
35% GWO32LTIT 8/5/92| TOTAL SUSPENDED SOLIDS 500  500MGL_|U v
3586 GWO03828IT 12/10/92| TOTAL SUSPENDED SOLIDS 12000 400{MGL v
I 3586 GW00262WC 3/5/93| TOTAL SUSPENDED SOLIDS 6900 400[MGL v
1586 GW00695WC 5/6/93| TOTAL SUSPENDED SOLIDS 6900 400[MGA v
1586 GWO1244WC 9/22/93| TOTAL SUSPENDED SOLIDS 3200 400[MGA v
3586 GWO1701WC 12/13/93| TOTAL SUSPENDED SOLIDS 52000 400[MGL Y
I [ese  |oworzzaIT 473091 TOTAL SUSPENDED SOLIDS 3800] 4 00[MGL v
“65h CGW026RIT , 4/8/92| TOTAL SUSPENDED SOLIDS 3300 400[MOGL v
VN6 GWONWOSIT ! 31991 | TOTAL SUSPENDED SOLIDS | 2300 400|MGL |
I v GWORDIT ) 43019 1| TOTAL SUSPENDED SOLIDS | 6000]  400[MG/AL v
3736 [GWOLS211T . 7/1791|TOTAL SUSPENDED SOLIDS | 2600 400[MGL v
786 GWOIRYIT 101591 TOTAL SUSPENDED SOLIDS | 20 400MGL v
l %6 |GWO26S6IT | 4/14/92| TOTAL SUSPENDED SOLIDS 3200 400/MOL v
1786 [GWo3233IT 9/18/92| TOTAL SUSPENDED SOLIDS 2500 500|MGL v
376 GWO641IT 10/13/92| TOTAL SUSPENDED SOLIDS 4900 500[MGA v
l 37%6 GWO1362W( 9723/93| TOTAL SUSPENDED SOLIDS 5000{  400|MGL v
1786 GWOI685WC 12/13/93| TOTAL SUSPENDED SOLIDS 1900 400/MGL Y
4736 lGW00155GA 127/94| TOTAL SUSPENDED SOLIDS 4400]  400|MGA Y
RAR ) _ L(_r\\’_()_] 2_21le o _i’ﬁ_/‘)J TOTAL SUSPENDED SOLIDS 40 00 4 00| MG/L lV
I WG GWORRSTIT L 413M2/TOTAL SUSPENDED SOLIDS 2800, 400[MGAL v
W ‘ALP\YUUIZ‘{W( ;r 372/93 | TOTAL SUSPENDED SOLIDS 2000 5 00|MG/L \4
sse Gwoossawe | 4/14/3 [ TOTAL SUSPENDED SOLIDS 6100 500[MGAL v
| ' 3087, GWO1S291T i 7/17/91 | TOTAL SUSPENDED SOLIDS 200 400[MGL
| 407 [GWO2313IT 22192 | TOTAL SUSPENDED SOLIDS 3900, 400[MGL v
I 4087 |GW02790IT | 4728/92|TOTAL SUSPENDED SOLIDS 1900 ao0o{MGL v
Page 2




ROCKY FLATS PLANT OU-6
TOTAL SUSPENDED SOLIDS

Id'\te s unpled

'('\mlyte

focweon— fidddsd result rep_lm  {umity Lqual_lab quil_wc
AT GWOOSHIWC 4220/93| TOTAL SUSPENDED SOLIDS 3400]  500[MGA v
11091 |GWOZITIIT | 12720/91| TOTAL SUSPENDED SOLIDS 33000]  400|MGL v
41091 | GWO26091T ’ 3/17/92 TOTAL SUSPENDED SOLIDS 25000]  400[MG/L v
41091 GWO3050IT 6/11/92{ TOTAL SUSPENDED SOLIDS 13000]  500/MGAL

41091 GWO3153IT 7/22/92| TOTAL SUSPENDED SOLIDS 66000 400|MG/L v
41091 GWO036161T 10/9/92| TOTAL SUSPENDED SOLIDS 28700 500{MG/L v
41091 GWO0I25WC 2/18/93| TOTAL SUSPENDED SOLIDS 19000]  400[MGL v
41091 GWO0550WC 5/11/93| TOTAL SUSPENDED SOLIDS 4200]  500[MGL v
41091 GWOIL 172W( 8/13/93| TOTAL SUSPENDED SOLIDS 110 00 4 00|MG/L v
11001 (GWOI286WC 9/16/93 | TOTAL SUSPENDED SOI DS s00l  a00lMon U lv
N GWOIHTSWC  1AMATOIAL SUSPENDED SOLIDS | 8000 S0O[MUL ly
41649 (1W()2“‘NH"]_ ‘ ~ Jéﬁ/‘) lﬂ TOTAL SUSPENDED SOLIDS a 7000 00 4 00|MG/L I iV
41691 GWO26151T # 4/1/92[TOTAL SUSPENDED SOLIDS | 170000, $00[MOGL | v
41691 GW029531 I 6/11/92{TOTAL SUSPENDED SOLIDS 3300 00 5 00{MG/L

41691 GWO33961T 9/16/92| TOTAL SUSPENDED SOLIDS 224000]  500MGA v
41691 GWO38061T 11/18/92| TOTAL SUSPENDED SOLIDS 91000|  400|MGL v
41691 GWO0440WC 3/1793| TOTAL SUSPENDED SOLIDS 86000]  400|MGL v
11691 (GWO1010WC 622/93| TOTAL SUSPENDED SOLIDS 160000] 4 00]MGL v
41691 GWOI3STWC 9/20/93| TOTAL SUSPENDED SOLIDS 43400]  500{MG/L v
41691 (GWOIS49WC 12/9/93| TOTAL SUSPENDED SOLIDS 66300 500[MG/L Y
41691 GWOU247GA 2/16/94 TOTAL SUSPENDED SOLIDS 14000(  400|MG/L Y
41691 __i(_)_W(_li)»Z?(( 1A ‘ 2/16/94) TOTAL SHSPENDED SOLIDS 3000 00 4 00|MG/L ly
41601 GWO002TSGA | 2/1894 TOTAL SUSPENDED SOLIDS 150000] 4 00[MOA Y
41691 ir(»W()()274(|A | 2/18/94, TOTAL SUSPENDED SOLIDS 1860 00 5 00{MG/L Y
41691 TaWoo2900A 2/21/94 TOTAL SUSPENDED SOLIDS 520000 400[MG/L Y
4169} GWO0291GA 2/24/94| TOTAL SUSPENDED SOLIDS 120000]  400[MGAL Y
41691 GWOD400GA 3/3/94| TOTAL SUSPENDED SOLIDS 61000  400/MGL Y
4287 GWOI231IT 5/3/91| TOTAL SUSPENDED SOLIDS 14000 400{MGL v
291 (WO22461T 1/16/92| TOTAL SUSPENDED SOLIDS 9500]  400|MOL v
4287 (WO2672IT 4/21/92|{ TOTAL SUSPENDED SOLIDS 8800  400MGL v
4297 1GW00122WC 2/17/93| TOTAL SUSPENDED SOLIIYS 31000]  400/MGAL v
1287 i(;\i\/(iﬂﬁémW( ! 511931 TOTAL SUSPENDED SOLIDS 32000 SO00|MGL | \Y
BN 'GROORIGA L 1/1SP4[TOTAL SUSPENDED SOLIDS 7500l soolmon | Y
TONT GWOLS4017 N .L/\ ‘)/j)L:I:_()-l AL SUSPENDLD SOLIDS 600 00 4 00[MG/L \
TONT IGWALYSTIT ‘ 1073191 TOTAL SUSPENDED SOLIDS 70000 400[MOA v
087 Gwo2aol | 2/21/92|TOTAL SUSPENDED SOLIDS | 110000] 4 00[MG/L v
7087 GWOTIEIT | 42802[TOTAL SUSPENDED SOLIDS | 25000 400[MOA v
7087 GWO30941T 7/23/92| TOTAL SUSPENDED SOLIDS 120000 400[MGAL v
7087 GWO3608IT 10/6/92| TOTAL SUSPENDED SOLIDS 42000 500|MGL v
7087 GWO0523WC 4/12/93{ TOTAL SUSPENDED SOLIDS 110000|  500/MGL v
7087 GWOLTTWC 8/10/93| TOTAL SUSPENDED SOLIDS 836 00| 500|MGL v
087 [GW00037GA 1/20/94| TOTAL SUSPENDED SOLIDS 43000]  400|MGL Y
7147 [(GWOoR903IT 3/491| TOTAL SUSPENDED SOLIDS 26000 4 00[MGAL

787 GWOLISSIT 4722/91| TOTAL SUSPENDED SOLIDS 57000 400[MGL v
7157 Coworsairt 771791 TOTAL SUSPENDED SOLIDS 5300 400[MOAL v
TN GWorsssl 1 10/9/91 TOTAL SUSPENDED SOLIDS 9700  400[MOA v
77w 116/92| TOT AL SUSPENDED SOLIDS 1350 400[MOA v
T GWOERIT 472092 TOTAL SUSPENDED SOLIDS 26000 400[MGL v
F7 187 L GWO31481T 722192 TOTAL SUSPENDLED SOLIDS 92 ()()T 4 00|MG/L \4
7187 lawosssarr 10/9/92| TOTAL SUSPENDED SOLIDS 5100l 500MGAL v
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ROCKY FLATS PLANT OU-6
TOTAL SUSPENDED SOLIDS

location fieldd date sampled  [analyte result rep_hm lumis qual_jab |qual_wc
7187 GWO0091WC 2/19/93| TOTAL SUSPENDED SOLIDS 4550]  400|MGL v
7187 GW00502WC 4/9/93| TOTAL SUSPENDED SOLIDS 7950]  400[MGAL v
7187 GWO1094WC 8/11/93| TOTAL SUSPENDED SOLIDS 2700 500[MGL v
7137 TWO01434WC 11/3/93| TOTAL SUSPENDED SOLIDS 1600]  400[MGAL v
7297 [GWO0944IT 3/11/91| TOTAL SUSPENDED SOLIDS s8000]  4.00[MG/L
737 lGWOI2120T J 42391 TOTAL STISPENDED SOLIDS 64000 4 00[MOAL v
7.}\7 o (1\*/()_1524_”‘ | 7/15/91 | TOTAL SUSPENDED SOLIDS 360 00 4 00{MG/L
7287 |GWIR30911 1 22092/ TOTAL SUSPENDED SOLIDS 180000]  400[MG/L lv
287 GWOTAIT | 42392 TOTAL SUSPENDED SOLIDS | 130000, 4 00[MO/L v
720 GWmowIT 777192/ TOTAL SUSPENDED SOLIDS 300000 400[MGAL v
72¢7 GW036041T 10/7/92| TOTAL SUSPENDED SOLIDS 61900 500/MGAL v
7247 GWOO113WC 2/1/93| TOTAL SUSPENDED SOLIDS 1700000 5 00|MG/L v
7287 GWO0519WC 4/8/93| TOTAL SUSPENDED SOLIDS 250000] 4 00[MGL v
7287 GWOLI13WC 8/9/93| TOTAL SUSPENDED SOLIDS 938200]  500{MOGL v
7287 TWO1391WC 10/13/93| TOTAL SUSPENDED SOLIDS 500000 400/ MG/ v
76202 GWO046TWC 3/22/93| TOTAL SUSPENDED SOLIDS 2000 500[MGL ’
76202 |GWO0S3IWC 472193| TOTAL SUSPENDED SOLIDS 70000 500[MGA
77992 GWOMeOWC | 372293 TOTAL SUSPENDED SOLIDS 130000, 500[MGL
77492 GWOOSMWC | 4p2193|TOTAL SUSPENDED SOLIDS 350000 500[MGAL
rIE(—)(\-M‘) vtrWOO‘)V»IT 3/12/911TOTAL SUSPENDED SOLIDS 8100 5 00i MG/L JA
B2064%0 | GWOIS2SIT 7/16/91 TOTAL SUSPENDED SOLIDS 1900, 400[MGL
B206489 | GWO195911 103191 | TOTAL SUSPENDED SOLIDS 2000 400|MGL v
B206489  |GWOZ310IT 2/2092|TOTAL SUSPENDED SOLIDS 1400]  400/MGL v
B206489 _ |GWO2720IT 4/16/92| TOTAL SUSPENDED SOLIDS 2100 400/MGAL v
B206489 | GWO32461T 7/30/92| TOTAL SUSPENDED SOLIDS 900]  400[MOL v
B206489  |GWOOL16WC 2293 TOTAL SUSPENDED SOLIDS 900]  500[MOL v
B206489 | GWO0522WC 4/8/93| TOTAL SUSPENDED SOLIDS 3100 400|MGAL v
B20GSK9 | GWO0943IT 3/1291 | TOTAL SUSPENDED SOLIDS 800]  500[MOL 1A
P06SN GWOIS26IT | 7/16/91 TOTAL SUSPENDED SOLIDS 34000]  4.00|MGAL
13206559 ~ (IWU_I‘)('-_IE o A‘»- 19/’”/‘)1 LT( YTAL SUSPENDED SOLIDS 400 4 00|MG/AL (U v
B20GSYO GWORREHT  27W2ITOTAL SUSPENDEDSOLIDS | 100, 400[MOL v
B20aS%Y (1W()27_2.}ﬂ _ 1 4121921 TOTAL SUSPENDED SOLIDS \ 4 00 4 00|MGAL (U \%
i{gg(lﬁ‘(‘) QWO T ' 71492, TOTAL SUSPENDED SOLIDS 400 4 00)MG/AL U \%
B206589 | GWO3609IT 10/6/92| TOTAL SUSPENDED SOLIDS 500  SO00|MGL |U v
B206589  |GWOOIIBWC 21293 TOTAL SUSPENDED SOLIDS so0|  soolMGL |U v
B206589 _ |GWO0S24WC 4/16/93| TOTAL SUSPENDED SOLIDS 3500] 4 00[MGL
B206589  |GWOITIBWC 8/12/93| TOTAL SUSPENDED SOLIDS 400  400|MGL U v
B20658Y  |GWOI406WC 11/5/93| TOTAL SUSPENDED SOLIDS 500 400[MGL v
B2065%9 | GWOOU3SGA 1/20/94| TOTAL SUSPENDED SOLIDS 400  400[MGL |U Y
[B2066%9 (MvW(l()i)ﬁ?IT L 31291 TOTAL SUSPENDED SOLIDS 600 5 00| MG/L JA
H2066%0  {GWOIS2TIT T 7/16M1|TOTAL SUSPENDED SOLIDS 400 400[Mof U
B06N9 GWOIGT | 104191 [TOTAL SUSPENDED SOLIDS 500 400[MOAL v
B6e%9  [owo2RAT 272292 | TOTAL SUSPENDED SOLIDS s00  400[MOL v
18206649 lawozrzaT i 412392 | TOTAL SUSPENDED SOLIDS 400 400[MGL U v
B2066%9 | GWO3092IT | 7/16/92| TOTAL SUSPENDED SULIDS 400, 400/MGL |U v
B206689  |GWO3610IT 10/6/92| TOTAL SUSPENDED SOLIDS 500  500[MGL U v
B206639 | GWOOLIGWC 2/11/93| TOTAL SUSPENDED SOLIDS 1100 400[MGA v
B206689 GWO0525WC 4/21/93{ TOTAL SUSPENDED SOLIDS 2300 5 00{MG/L \%
B2066%9 | GWOT119WC $/10/93| TOTAL SUSPENDED SOLIDS 900]  500[MOL (U 1A
R2066K%Y ‘(:WOH(WW( 10/18/93| TOTAL SUSPENDED SOLIDS 6 80 500{MG/AL (U rV
Page 4



ROCKY FLATS PLANT OU-6
TOTAL SUSPENDED SOLIDS

lovation ticldid —Edale sampled  |amlyte resuit rep_hm  lumts qual_lab |qual_wc
B206680  |GWOO40GA | 1/25/94 TOTAL SUSPENDED SOLIDS 900|  400/MGL Y
B206889  |GWO09SUT 3/12/91| TOTAL SUSPENDED SOLIDS 2900 500/MGL JA
B206889 GWO00527TWC 4/22/93| TOTAL SUSPENDED SOLIDS 2900 4 00| MG/L \
B20S089  |GWOI472IT 7/10/91| TOTAL SUSPENDED SOLIDS 600]  400|MGL

B208089 | GWOIS20IT 10/8/91| TOTAL SUSPENDED SOLIDS 21000  400|MG/L v
B20S08Y | GWO2197IT 1/10/92| TOTAL SUSPENDED SOLIDS 2800 400[MG/L v
208089 | GWO263SIT ! 4/10/92| TOTAL SUSPENDED SOLIDS 5400]  400/MGAL v
RN GWORIRT | 7/15%2| TOTAL SUSPENDED SOLIDS 2400, 400[MGAL v
B20S0%9  GWUISR2IT , 10/6/92| TOTAL SUSPENDED SOLIDS 4300  500|MGL IA
B20S0SYGWO0SSEW [ 42393 TOTAL SUSPENDED SOLIDS 2200 400[MGL v
B2OSONO  GWOT128W( i 7728/93 TOTAL SUSPENDED SOLIDS 1500, 400/MG/L v
B208SKY  |GWO2227IT ‘ 1/14/92| TOTAL SUSPENDED SOLIDS 1000]  400|MG/L v
B2085%9  |GWO2654IT 4/10/92| TOTAL SUSPENDED SOLIDS 2200  400/MGL v
B208789  |GWO02208IT 1/14/92| TOTAL SUSPENDED SOLIDS 2100]  400[MGL v
B208789  |GWO2638IT 4/9/92| TOTAL SUSPENDED SOLIDS 900  400{MGL v
B2OXTYY | GWO3132IT 7/21/92| TOTAL SUSPENDED SOLIDS 800]  400/MGL | v
[B2087%9 1 W036231T 10/6/92| TOTAL SUSPENDED SOLIDS 500, S00|MGL U v
R210489 _ 1GWOISI6IT 7/15/91| TOTAL SUSPENDED SOLIDS 120000]  400[MGL_| 1
B210459 GWOIRK3IT | 102191 | TOTAL SHSPENDLD SOLIDS 20000 400[MOL v
204N GWO2228IT ‘ 1/13/92/ TOTAL SUSPENDED SOLIDS 6600, 400[MGA v
BLIO4RY  [GWO26SSIT ] 4/10/92| TOTAL SUSPENDED SOLIDS 3400, 400[MOL v
B210489  (GWOISSIT , 772092 | TOTAL SUSPENDED SOLIDS 4400 400{MO/L v
200489 | GWOI630IT “ 10/892| TOTAL SUSPENDED SOLIDS 500  500|MGL _|U v
B210439  |GWO0144WC 2/2/93| TOTAL SUSPENDED SOLIDS 1300]  500|MGL v
B210489  |GWO0S37WC 4/19/93| TOTAL SUSPENDED SOLIDS 700  500/MGL JA
B210489  |GWOLI3IWC 8/4/93| TOTAL SUSPENDED SOLIDS 10200]  500[MOL v
B210489 | GW01420WC 10/20/93| TOTAL SUSPENDED SOLIDS 12000 400|MGL v
B210489  |GWOOM5GA 1/20/9%4| TOTAL SUSPENDED SOLIDS 700]  400{MGL Y
209789 |GWO1025IT 326/91 | TOTAL SUSPENDED SOLIDS 14000]  400|MOAL v
P209759 |GWOI610IT 8/1/91| TOTAL SUSPENDED SOLIDS 26000  400/MGL

PANTN GWOISATIT 1071191/ TOTAL SUSPENDED SOLIDS 15000  400[MGAL v
I_’-__Z()v‘ﬂ‘{')*; W WO22WIT ! 120/92| TOTAL SHISPENDED SOLIDS 42000 4 00|MG/L \Y
209789 GWOZPWIT i 4724192 TOTAL SUSPENDED SOLIDS 1200]  400[MG/L v
PAYTNO  GWOI1S6IT ) 772092 TOTAL SUSPENDED SOLIDS 1400 400[MOL v
P209789 | GWO3SSHT 10/16/92| TOTAL SUSPENDED SOLIDS 5450  500{MGL v
P209789 i( TWO00021W( 2/9/93| TOTAL SUSPENDED SOLIDS 800 5 00{MGA. \
P209789  (GWOD493WC 4/6/93| TOTAL SUSPENDED SOLIDS 500,  500{MGL U v
P97 |GWOI048WC 7/16/93| TOTAL SUSPENDED SOLIDS 8100  400[MGL v
P2NTNY  GWOIZTOWC 10/15/93| TOTAL SUSPENDED SOLIDS 500 400[MGL v
P2I838Y [GWOIS22WC 11/16/93| TOTAL SUSPENDED SOLIDS 224000 500|MGL v
P2I9%Y_ IGWOIS23WC | 11/16/93| TOTAL SUSPENDED SOLIDS 5200 500/MGL v
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ROCKY FLATS PLANT OU-6
TOTAL DISSOLVED SOLIDS

location  |fieldid date sampled analyte result rep_hm  |units qual_lab qual_wc
02691  |GWO2172IT 12/19/91| TOTAL DISSOLVED SOLIDS 450 00 10 00| MG/L v
02691  |GWO2513IT 2/27/92|{ TOTAL DISSOLVED SOLIDS 44000 10 00{MG/L v
02691  |GWO2856IT 5/14/92| TOTAL DISSOLVED SOLIDS 33000 10 00| MG/L v
02691  |GWO3215IT 8/3/92| TOTAL DISSOLVED SOLIDS 560 00 10 00| MG/L v
02691 |GWO3R26IT 11/9/92| TOTAL DISSOLVED SOLIDS 470 00 10 00]MG/L v
02691 | GWON2ZE0WC 2/22/93] TOTAL DISSOLVED SOLIDS 450 00 14 00|MG/L v
02691 {GWO0R9IWC 5/4/93 TOTAL DISSOLVED SOLIDS 44000 14 00]MG/L JA
02691 GWOI218W( _ /30493 TOTAL DISSOLVED SOLIDS 396 00 14 00|MGL | v
02641 GWOLAWC 11/30/93{TOTAL DISSOLVED SOLIDS 44000 10 00| MG/L \
04s6 GWOISAIT 6/20/91 TOTAL DISSOLVED SOLIDS 370000 10 00{MGAL v
045 TOWOITRIT " 9/12/91| TOTAL DISSOLVED SOLIDS 37000] 10 00]MG/L 'y
0486 OGWO02TIT 11/14/91] TOTAL DISSOLVED SOLIDS 44000 10 00 MG/L v
0486 GW026131T 4/1/92{TOTAL DISSOLVED SOLIDS 40000 10 00| MG/ v
0486 GWR9S7IT 6/11/92] TOTAL DISSOLVED SOLIDS 51000 5 00|MG/L
0486 OW033911T 9/15/92] TOTAL DISSOLVED SOLIDS 350 00 14 00|MG/L v
0486 GWQ3807IT 11/18/92] TOTAL DISSOLVED SOLIDS 41000 14 00]MG/L v
05%6 GWO015381T 7/18/91] TOTAL DISSOLVED SOLIDS 5100 00 10 00{MG/L v
0536 GWO26701T 4/23/92| TOTAL DISSOLVED SOLIDS 4300 00 10 00{MGAL v
05886 GWO0S49WC 4/15/93] TOTAL DISSOLVED SOLIDS 4700 00 14 00|MG/L v
06%A GWM6THT 4/15092{ TOTAL DISSOLVED SOLIDS 1900 00 10 00|MG/L v
oeneJGWORISOIT 7/16/92| TOTAL DISSOLVED SOLIDS 3600 00 10 00|MG/L v
1186 GWOOORIT 371891 TOTAL DISSOLVED SOLIDS 490 00 10 00[MGL
1186 OGWOI22SIT ¢ 5/2/91{ TOTAL DISSOLVED SOLIDS 51000 10 00{MG/L v
11R6  GWOISRIT | 7/19/91 | TOTAL DISSOLVED SOLIDS 56000/ 10 00{MGAL v
1% | GW01902IT | 10/15/91| TOTAL DISSOLVED SOLIDS 560 00 10 00|MG/L v
1186 GW02242IT 1/21/92{ TOTAL DISSOLVED SOLIDS 52000 10 00{MGAL v
1186 GWO026691T 4/14/92] TOTAL DISSOLVED SOLIDS 500 00 10 00]MGL v
1186 GWO03152IT 7/14/92{ TOTAL DISSOLVED SOLIDS 580 00 10 00]MGAL v
11%6 W03618IT 10/7/92| TOTAL DISSOLVED SOLIDS 53000 14 00{MG/L v
1286 (W022451T 1/20/92|{ TOTAL DISSOLVED SOLIDS 1600 00 10 00|MG/L v
1286 GWO2677IT 4/15/92| TOTAL DISSOLVED SOLIDS 1000 00 10 00]MG/L %
1286 GWOR0YSET | 7/13/92| TOTAL DISSOLVED SOLIDS 1100 00 10 00| MG/L v
Dve” oW WRAT 31591 TOTAL DISSOLVED SOLIDS ! 60000]  1000[MGA |
13%n GWOL2101T 42491, 1OTAL DISSOLVED SOLIDS | 690 00 1000/MOL | v
[ ( \M)I-HZ.H_W o 7/|(»/‘)ll?()lAL DISSOLVED SOLIDS 77000 10 00|MG/L !
1350 GWOLRSOT | 1072291 TOTAL DISSOLVFD SOLINS 72000 10 00IMG/L v
16 GWO23TIT | 1/14/92]TOTAL DISSOLVED NOLIDS 71000{ 10 00[MGAL v
13%6 GWO2659IT 4/15/92{ TOTAL DISSOLVED SOLIDS 690 00 10 00{MGAL v
1386 GW032321T 7/30/92| TOTAL DISSOLVED SOLIDS 760 00 10 00|MGAL v
1386 GWO3621IT 10/13/92{ TOTAL DISSOLVED SOLIDS 690 00 14 00| MG/L v
1386 GW00145WC 2/2/93| TOTAL DISSOLVED SOLIDS 780 00 14 00{MG/L v
1386 TW00562WC 4/13/93|TOTAL DISSOLVED SOLIDS 74000 14 00|MG/L v
1386 GW01132WC 8/4/93| TOTAL DISSOLVED SOLIDS 770 00 10 00{MGAL v
13%6 GWO1421WC 10728/93| TOTAL DISSOLVED SOLIDS 751 00 14 00|MG/L v
13%6 GWOD046GA 1/20/94| TOTAL DISSOLVED SOLIDS 70000 10 00| MG/L Y
15% GW00904IT 3/4/91/ TOTAl DINSOLVED SOLIDY 1100 00 10 00{MG/L
{45k GWOI20IT /1891 TOTAL DISSOLVED SOLIDS 1000 00 10 00| MG/ v
jSve GWIOISISIT 7/11/91I TOTAL DISSOLVED SOLIDS 1200 00 10 00 MG/L
15%  (GWOIKS2IT | 10/2191] TOTAL DISSOLVED SOLIDS 1100 00 10 00{MG/L v
15%6 GW02240IT | 1/15/92| TOTAL DISSOLVED SOLIDS 100000] 10 00{MG/L v
1546 GW02676IT 4/13/92 | TOTAL DISSOLVED SOLIDS 1100 00 10 00 MG/AL v
1586 (:W03182IT 7/16/92| TOTAL DISSOLVED SOLIDS 1200 00 10 00]MG/L v
1586 GWO3627IT 10/7/92| TOTAL DISSOLVED SOLIDS 1100 00 10 00|MG/L v
1586 GWO0136WC 2/5/93| TOTAL DISSOLVED SOLIDS 1000 00 10 00|MG/L v
1586 1GWO0555WC 4/13/93| TOTAL DISSOLVED SOLIDS 1100 00 14 00, MG/L v
15%  |GWO1125WC 8/2/93| TOTAL DISSOLVED SOLIDS 1097 00 14 G0|MG/L 1A
1586 [GWO1415WC ! 10720931 TOTAL DISSOLVED SOLIDS 1100 00 10 00/ MG/L v
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ROCKY FLATS PLANT OU-6
TOTAL DISSOLVED SOLIDS

Hficddid

-
analyte

locatton date sampled Jrresult ’rep,hm Eumts qual_lab qual_wc
17%  [GWOO090SIT 1/4/91|TOTAL DISSOLVED SOLIDS | 442000 MG/L v
1756 GWOLTI6IT 4/18/91| TOTAL DISSOLVED SOLIDS 5000 00 10 00| MG/L v
1786 TGWOIATAIT | 7M1 TOTAL DISSOLVEDSOLIDS T 500000] 10 00]MG/L

178 GWOIRTSIT | 1071091 TOTAL DISSOLVED SOLIDS | 410000, 1000[MGAL v
1786 GWO02640IT | 4/1192| TOTAL DISSOLVED SOLIDS 370000]  1000|MGA v
1786 |GWO3190IT 7/27/92| TOTAL DISSOLVED SOLIDS 490000]  1000|MG/L v
1786 |GWO03630IT 10/7/92| TOTAL DISSOLVED SOLIDS 436000] 10 00[MG/L v
1786 |GWO00138WC 2/1/93| TOTAL DISSOLVED SOLIDS 440000] 14 00|MGL v
1786 |GWO0055TWC 4/16/93| TOTAL DISSOLVED SOLIDS 460000] 10 00[MGA

1786 |GWOL1127WC 8/2/93| TOTAL DISSOLVED SOLIDS 433100] 14 00]MGL JA
1786 |GWOI416WC 10/29/93| TOTAL DISSOLVED SOLIDS 390000]  1000|MGL v
5% |GWO00976IT 3/14/91| TOTAL DISSOLVED SOLIDS 95000]  1000|MG/L

38%6 |GWOI221T 4/29/91| TOTAL DISSOLVED SOLIDS 92000] 10 00[MG/L v
3586 |GWO14611T 7991 TOTAL DISSOLVED SOLIDS 95000 10 00|MGAL

e TOWOIKIKIT 10/8/91] TOTAL DISSOLVED SOLIDS 98000]  1000|MG/A %
W6 GWORISIT | 1/10/92/ TOTAL DISSOLVED SOLIDS 920000  1000[MGL | v
W6 GWmeT | 47792 TOTAL DISSOLVED SOLIDS 100000]  1000]MGA | v
3586 [uW0RI7IT 8/5/92| TOTAL DISSOLVED SOLIDS 100000] 14 00{MOA v
1% |GWOIR2KIT 12/1092| TOTAL DISSOLVED SOLIDS 95000 10 00[MG/L v
3586 |(GWO00262WC 3/5/93| TOTAL DISSOLVED SOLIDS 81000]  1000{MG/L v
3586 |GWOD69SWC 5/6/93| TOTAL DISSOLVED SOLIDS 90000]  1000]MG/L v
3546 |GWO1244WC 9/22/93] TOTAL DISSOLVED SOLIDS 93000] 10 00|MG/ v
3586 [GWOI1701WC 12/13/93| TOTAL DISSOLVED SOLIDS 90000{ 10 00|MGAL Y
686 |GWOI222IT 4/30/91| TOTAL DISSOLVED SOLIDS 140000/  1000]MG/L v
368 |GW02632IT 4/8/92| TOTAL DISSOLVED SOLIDS 120000] 10 00|MG/L v
3786 |GWO09YSIT 3/19/91| TOTAL DISSOLVED SOLIDS 2200000  1000{MG/L

786 IGWOI223IT 4/30/91 TOTAL DISSOLVED SOLIDS 190000]  1000{MGL v
W% [GWoIs2HT 7/17/91] TOTAL DISSOLVED SOLIDS 2100000  1000[MGL v
6 GWOIRIT | 10/15/91 TOTAL DISSOLVED SOLIDS 190000] 10 00]MG/L v
N6 GWOR6S6IT 4714/92| TOTAL DISSOLVED SOLIDS 230000] 10 00[MGAL v
3786 | GWO0IZ33T 9/18/92 TOTAL DISSOLVED SOLIDS 2450 00 10 00{MG/L v
[A7%6 |GWO036411T 10/13/92|{ TOTAL DISSOLVED SOLIDS 250000] 14 00[MG/L v
3786  |GW01362WC 9/23/93| TOTAL DISSOLVED SOLIDS 240000] 10 00]MG/L v
3786 |GWOI685WC 12/13/93| TOTAL DISSOLVED SOLIDS 230000]  1000{MGL Y
3786 |GWO00155GA 1/27/94{ TOTAL DISSOLVED $OLIDS 220000]  10600{MG/L Y
W86 |GWOI224IT 5/6/91| TOTAL DISSOLVED SOLIDS 140000]  1000[MGL v
3886 |GWO2657IT 4/13/92| TOTAL DISSOLVED SOLIDS 160000] 10 00|MG/L v
3886 |GWOOI28WC 3/2/93| TOTAL DISSOLVED SOLIDS 160000] 14 00]MGL v
13886 |(WO00S52WC 4/14/93| TOTAL DISSOLVED SOLIDS 190000] 14 00]MG/L v
4087 TOWOIS29IT 7/17/91| TOTAL DISSOLVED SOLIDS 140000]  1000{MG/L

x1 - TowWenRIT | 2/21/92| TOTAL DISSOLVED SOLIDS 100000]  1000/MGA v
N AN 4/23/92] TOTAL DISSOLVED SOLIDS 100000 10OO[MGL | v
N TOWO0SOIWE 4720193 TOTAL DISSOLVED SOLIDS 850000  1400[MG/L | v
Yooy GWOITHT | 12/20/91| TOTAL DISSOLVED SOLIDS 53000 1000|MG/L v
3109 GWOREOIT 3/17/92] TOTAL DISSOLVED SOLIDS 550 00 10 00| MG/L v
4191 [GWO3050IT | /11/92{TOTAL DISSOLVED SOLIDS 600 00 500{MG/L

41091 (GWO3BIS3T | 7/22/92| TOTAL DISSOLVED SOLIDS 44000]  1000[MGL v
41091 |GWO03616IT 10/9/92] TOTAL DISSOLVED SOLIDS 63200]  1000[MG/L v
41091 [GW001Z5W( 2/18/93| TOTAL DISSOLVED SOLIDS 43000]  1000|MG/L v
21091 [GWO00SSOWC 5/11/93| TOTAL DISSOLVED SOLIDS 52000]  1400[MGL v
41091 JGWOLTT2WC 8/13/93| TOTAL DISSOLVED SOLIDS 48000] 10 00]MG/L v
41091 [GWOI286WC | 9/16/93] TOTAL DISSOLVED SOLIDS 520000 10 00[MG/L v
4191 IGWOI47SWC 11/8/93| TOTAL DISSOLVED SOLIDS 524000 14 00|MG/L Y
HEOE OWO090IT 12/7/91] TOTAL DISSOLVED SOLIDS 430000 1000{MG/L v
el GWO61SIT 4192/ TOTAL DISSOLVED SOLIDS 68000]  1000[MG/L v
6ol GWOo29saT 6/11/92] TOTAL DISSOLVED SOLIDS 560 00 5 00|MGL

41691 [GWO33Y6IT | 9/16/92) TOTAL DISSOLVED SOLIDS 528 00 10 00(MGL | N
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ROCKY FLATS PLANT OU-6

TOTAL DISSOLVED SOLIDS
location {ﬁcldld 1d1le sampled analyte ]nesull rep_hm  junits qual_lab qual_wc
A6 GWORRORIT 11/18092| TOTAL DISSOLVED SOLIDS | 41000]  1000{MGL v
J1691 GWOMIOWC 3/17/93| TOTAL DISSOLVED SOLIDS 31000] 10 00[MG/L v
1601 TGWOLOIOWC | 6/22/93| TOTAL DISSOLVED SOLIDS 54000]  1000][MG/L v
41691 Jowonsiwe | 9/20/93| TOTAL DISSOLVED SOLIDS 39600] 14 00]MGL v
41691 TGWOIS49WC | 12/9/93] TOTAL DISSOLVED SOLIDS 40000 14 00[MG/L Y
41691 GWOD247GA | 2/16/94| TOTAL DISSOLVED SOLIDS 41000] 10 00|MGAL Y
41691 |GW00248GA 2/16/94| TOTAL DISSOLVED SOLIDS 49000  1000/MG/L Y
41691 |GW00274GA 2/18/94| TOTAL DISSOLVED SOLIDS 38800] 10 00]MGL Y
41691 [GW00275GA 2/18/94| TOTAL DISSOLVED SOLIDS 56000 10 00[MGAL Y
41691 |GWO0290GA 2/21/94| TOTAL DISSOLVED SOLIDS 83000 10 00]MG/L Y
41691 [GWO0291GA 2/24/94| TOTAL DISSOLVED SOLIDS 64000] 10 00]MGL Y
41691 [GWOD400GA 3/3/94| TOTAL DISSOLVED SOLIDS 46000] 10 00|MGL Y
287 loworzaur ! 5/391| TOTAL DISSOLVED SOLIDS | 35000]  1000[MGAL Ty
v TowozaelT /1692 TOTAL DINSOLVED NOLIDS . 3000]  1000[MGL | v
AT OWO26TUT 4/ 2] TOTAL DISSOLVED SOLIDS  31000]  1000{MGL | v
129 GWOOI22WI 2/17/93| TOTAL DISSOLVED SOLIDS 28000] 10 00]MGAL v
12<7 T COWO0SaRWC | 5/11/93| TOTAL DISSOLVED SOLIDS 36000] 14 00[MG/L v
287 Tuwono3tGa | 1/18/94| TOTAL DISSOLVED SOLIDS 37400] 14 00[MGA Y
7087 [GWOIS40IT 7/19/91] TOTAL DISSOLVED SOLIDS 50000,  1000[MGL v
7087 |GWO1957IT 10/31/91] TOTAL DISSOLVED SOLIDS 51000 10 00[MGL v
7087 |GWO2303IT 2/21/92| TOTAL DISSOLVED SOLIDS 50000  1000{MG/L v
7087 |GW02776IT 4/28/92| TOTAL DISSOLVED SOLIDS 45000]  1000{MG/L v
7087 |GW03094IT 7/23/92] TOTAL DISSOLVED SOLIDS 52000] 10 00[MGA v
7087 [GWO03608IT 10/6/52| TOTAL DISSOLVED SOLIDS 55000] 14 00[MGL v
7087 |GWO00523WC 4/12/93| TOTAL DISSOLVED SOLIDS 52000] 14 00|MGA v
72087 |GWOLTITWC 8/10/93| TOTAL DISSOLVED SOLIDS 52700] 14 00|MGL v
T8 TGWIN0ITGA 172094[ TOTAL DISSOLVED SOLIDS 47000] 10 00[MG/L Y
70 GWOWAIT 3/491] TOTAL DISSOLVED SOLIDS 26000 10 00[MG/L
7187 GWOsAIT | 4/22/91| TOTAL DISSOLVED SOLIDS 27000] 10 00[MGA v
7187 (GWOISIIT | 7/17/91| TOTAL DISSOLVED SOLIDS 30000] 10 00|MGL v
7187 JGWOINR6IT 10/9/91 | TOTAL DISSOLVED SOLIDS 30000] 10 00[MGAL v
7187 |GWORTIIT 1/16/92| TOTAL DISSOLVED SOLIDS 23500]  1000{MG/L v
7187 TW026811T 4/20/92| TOTAL DISSOLVED SOLIDS 27500{  1000{MGL v
7187 |GWO3148IT 7/22/92] TOTAL DISSOLVED SOLIDS 29000] 10 00|MGL v
7187 |GWO3580IT 10/9/92| TOTAL DISSOLVED SOLIDS 30200] 10 00{MG/L v
7187 [GWO00091WC 2/19/93[ TOTAL DISSOLVED SOLIDS 25500] 10 00{MGL v
7187 |GWO0S02WC 4/9/93| TOTAL DISSOLVED SOLIDS 26000] 10 00[MGAL v
7187 [GWO1094W( | 8/11/93| TOTAL DISSOLVED SOLIDS 28150] 14 00[MGL v
T8 loWoldMwe | 11/393[TOTAL DISSOLVED SOLIDS | 275000 10 00[MOA v
TN OGWOMIIT 3/11/91| TOTAL DISSOLVED SOLIDS 30000 1000{MGL_| H
29 GWOIINT 472391 TOTAL DISSOLVED SOLIDS 0000] 10 00[MGL v
737 (GWOLS4IT /1591 TOTAL DISSOLVED SOLIDS 36000] 10 00|MGL
287 TGWOIWIT 2720092 TOTAL DISSOLVED SOLIDS 24000] 10 00[MGL v
287 [GW0TR3IT 4/23/92| TOTAL DISSOLVED SOLIDS 40000] 10 00]MG/L v
72%7  |GWO3089IT 771192 TOTAL DISSOLVED SOLIDS 220000  1000[MG/L v
7287 |GWO03604IT 10/7/92| TOTAL DISSOLVED SOLIDS 38000] 10 00{MG/L v
7287 |GWOO113WC 2/1/93| TOTAL DISSOLVED SOLIDS 35000 14 00|MGL v
7287 |GWO0519WC 4/893| TOTAL DISSOLVED SOLIDS 34000/ 10 00{MGL v
7287 [GWOLTI3WC 8/9/93| TOTAL DISSOLVED SOLIDS 30700] 14 00MGL v
7287 |{GWOI39IWC 10/13/93| TOTAL DISSOLVED SOLIDS 38000] 10 00|MGL v
76292 |GWO046TWC 3/22/93| TOTAL DISSOLVED SOLIDS 43000] 14 00[MO/L
76202 |GWONS33WC 4/21/93| TOTAL DISSOLVED SOLIDS 38000] 14 00[MGL
77492 [ GWO0469W( 3/22/93 [ TOTAL DISSOLVED SOLIDS 76000 14 00[MOL | |
77402 GWO0SWC 4/21/93]TOTAL DISSOLVED SOLIDS 74000 1400[MGAL | |
B2064%0 GWOOYSAIT 31291 TOTAL DISSOLVLD SOLIDS 30800]  1000[MGL | v
B2064%0 GWOIS28[T 7/16/1 TOTAL DISSOLVED SOLIDS 37000 1000]MGL | |
B2064%9 | GWOI9SYIT 10/3191| TOTAL DISSOLVED SOLIDS | 160 00 10 00{MGL | v
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ROCKY FLATS PLANT OU-6
TOTAL DISSOLVED SOLIDS

Poen bl o dae sunpled _Lunl)le o [n:‘sult rep_lim L’""‘ qull—ll_hh Tlml__wc
Plondsy awatolf 2720921 FOTAL DISSOL VED SOLIDS | 32000{ 10 60|MG/L v 1
H2648) Owmn2oil . 4/16/92' TOTAL DISSOLVED SOLIDS ﬁL 430 00| 10 00{MG/L M
B2064%9 1GW032461T 7/30192 TOTAL DISSOLVED SOLIDS 1 420 00 10 00|MG/L v T
B2064%9 | GWO0116W( 2/2/93] TOTAL DISSOLVED SOLIDS 34000{ 14 00|MGAL v
B206489 |GW00522WC 4/8/93| TOTAL DISSOLVED SOLIDS 33000]  1000{MGAL v
B206589 |(;W009431T 3/1291| TOTAL DISSOLVED SOLIDS 50400] 10 00{MGAL v
B206589 |GWOIS526iT 7/16/91| TOTAL DISSOLVED SOLIDS 150000] 10 00/MGA

B206589 [GWO019611T 10/31/91| TOTAL DISSOLVED SOLIDS 52000 10 00{MGIL v
B206589 [GWO02311IT 2/7/92| TOTAL DISSOLVED SOLIDS 56000]  1000/MG/L v
B2065%9 |GW02721IT 4/21/92{ TOTAL DISSOLVED SOLIDS 58000]  1000[MGL v
8206559 [GWO3091IT 7/14/92| TOTAL DISSOLVED SOLIDS 56000 10 00|MG/L v
B2065%9_TGW03609TT 10/6/92| TOTAL DISSOLVED SOLIDS 57000 14 00|MG/L v
206550 GWO0TTSW( 2/2/93 TOTAL DISSOLVED SOLIDS 58000 14 00[MGA v
P2065RY GWO0S24WC 4/1603| TOTAL DISSOLVED SOLIDS 600 00 10 00{MG/L

B06589 TGWOLTIRWC 8/12/93] TOTAL DISSOLVED SOLIDS 50000/ 10 00/MG/L v
B2065%9 | GWOL406W( | 11/5/93| TOTAL DISSOLVED SOLIDS 560 00 10 00[MGL v
B206589 | GWO0038GA 1/20/94| TOTAL DISSOLVED SOLIDS 56000  1000]MGAL Y
B206689 |(GW00953IT 3/12/91| TOTAL DISSOLVED SOLIDS 59200 10 00|MG/L v
B206689 |GW01527IT 7/16/91| TOTAL DISSOLVED SOLIDS 52000]  1000|MG/L

B206689 |GW01962IT 10/31/91] TOTAL DISSOLVED SOLIDS 51000]  1000]MG/L v
B206689 |GW02312IT 2/22/92| TOTAL DISSOLVED SOLIDS 58000] 10 00[MGAL v
B206689 [GW02722IT 4/23/92| TOTAL DISSOLVED SOLIDS 48000]  1000{MGAL v
3206689 |GW03092IT 7/16/92] TOTAL DISSOLVED SOLIDS 50000 10 00]MG/L Y
B2066%0 [GWORGTOIT ! 10/6/92| TOTAL DISSOLVED SOLIDS 57000 14 00[MGAL v
n:nm‘w“‘T.\\"rT(ﬂm'( ' 2813 TOTAL DISSOEVEDSOLIDS ! 700000 1000MGL v
P6N GWONS2SWC T 4nim3 TOTAL DISSOLVED SOLIDS 550000 4O00MGL v
P2066% GWOLTIOWC ' %/1093 TOTAL DISSOLVED SOLIDS | SHLOO] 14 00[MOA v

B2066%Y (GWOLGOTWC | 107183 TOTAL DISSOLVED SOLIDS 600 00 14 00/MG/L v
B206639 | GWOODR0GA | 1725/94] TOTAL DISSOLVED SOLIDS 59000] 10 00[MG/L Y

B20688Y |GWOYSIIT 3/12/91] TOTAL DISSOLVED SOLIDS 356000] 10 00[MG/L JA
B206389 |GWO0527W( 4/22/93| TOTAL DISSOLVED SOLIDS 370000 10 00|MG/L v
B208089 |GWO1472IT 7/10/91| TOTAL DISSOLVED SOLIDS 70000] 10 00|MG/L

B208089 |GW01820IT 10/8/91| TOTAL DISSOLVED SOLIDS 55000  1000[MG/L v
B20%089 [GW021971T 1/10/92) TOTAL DISSOLVED SOLIDS 61000]  1000{MG/L v
B208089 |(W02635IT 4/10/92| TOTAL DISSOLVED SOLIDS 51000] 10 00|MG/L v
B20%089 |GWO3133IT 7/15/92| TOTAL DISSOLVED SOLIDS 55000 10 00]MG/L v ]
B208089_[(W038321T 10/6/92| TOTAL DISSOLVED SOLIDS 62000 14 00[MG/L v
RIONNY GWOOSSRWC 472393 TOTAL DISSOLVED SOLIDS 60000] 10 00]MG/L v
BANONY TGWOLTNWC T 772393 TOTAL DISSOLVED SOLIDS 68000] 10 00[MGA v
B20NSY GWO2227TIT 1/1492| TOTAL DISSOLVED SOLIDS 4800 00 10 00[MG/L v
B208S%9 1GWO2654T 4/10092[ TOTAL DINSOLVED SOLIDS 280000 10 00|MGAL v
B0XTRY [GWO22081T 1/1492! TOTAL DISSOLVED SOLIDS 78000 10 00{MG/L v
B207%) | GWO2638IT 4m192{ TOTAL DISSOLVED SOLIDS 93000]  1000{MG/L v
B208789 [GW03132IT 7/21/92| TOTAL DISSOL VED SOLIDS 100000] 10 00{MG/L v
B208789 |(GW036231T 10/6/92| TOTAL DISSOLVED SOLIDS 93000 14 00|MGL v
B210489 [GWOIS16IT 7/15/81| TOTAL DISSOLVED SOLIDS 760000 10 00]MG/L

B2104%9 | (GWO18831T 10/2191| TOTAL DISSOLVED SOLIDS 490000] 10 00{MG/L v
[B2104%9 | GW022281T 1/1392| TOTAL DISSOLVED SOLIDS 460000] 10 00{MG/L v
BZ104%9 , GWO26551T 4/10/92] TOTAL DISSOLVED SOLIDS 2600000 10 00{MG/L v
BII04RY GWORISSIT | 7/20/92| TOTAL DISSOLVED SOLIDS 480000  1000[MG/L v

w20 Gvmawil T T0RM2 TOTAL DRSOLVEDSOUIDS | 5720000 1000/MGAL_| v
PN GWO0THWE MR TOJAL DISSOLVEDSOLIDS | 460000 HOOMGL | Vo]
B2L04%9 GWOORRTWC 4/1943] TOTAL DISSOLVED SOLIDS 400000 1400[MOA | JA
B2IOIEY GWOTTIIWC | 8/4/93 TOTAL DISSOLVED SOL DS 4516 00 1400MGAL ! v
B2104%Y 1GWO1820WC | 10/20/93| TOTAL DISSOLVED SOLIDS 470000 1000[MGAL v
BI104%9 GWOO0450A 1/20/94| TOTAL DISSOLVED SOLIDS 440000]  1000]MG/L Y ]
P209789 |GWO01025IT 3/26/91| TOTAL DISSOLVED SOLIDS 69000 10 00|MG/L v
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ROCKY FLATS PLANT OU-6
TOTAL DISSOLVED SOLIDS

location  |{fieldid date sampled analyte result rep_lm  {umts qual_lab qual_wc
P209789 |GWO01610IT 8/1/91| TOTAL DISSOLVED SOLIDS 66000  1000]MG/L

P209789 |GWOI837IT 10/11/91| TOTAL DISSOLVED SOLIDS 74000 1000]MG/L v
P209789 | GW022391T 1/20/92| TOTAL DISSOLVED SOLIDS 61000]  1000[MGL v
P2097%9_[GW027891T 4/24/92| TOTAL DISSOLVED SOLIDS 60000]  1000/MG/L v
[P2097%9 |GWOII86IT 7/20/92| TOTAL DISSOLVED SOLIDS 59000] 10 00/MG/L v
P2VTYY GWOISSIT | 10/162] TOTAL DISSOLVED SOLIDS 103000] 10 00[MG/L v
PTG GWO00IWC | 2993 TOTAL DISSOLVED SOLIDS 95000, 14 00|MGL v
PPNy W97 WC 4/6/93 TOTAL DISSOLVED SOLIDS 100000] 14 00[MGL v
P2097%9 [GWOL048WC | 7/16/93[ TOTAL DISSOLVED SOLIDS 670001 1000]MGA v
P2097%9 [GWOIIT9WC | 10/15/93| TOTAL DISSOLVED SOLIDS 110000 10 00[MG/L v
P2ISIYY [GWOISIWC | 11/16/93] TOTAL DISSOLVED SOLIDS 40500] 14 00]MGL v
P219489 [GWO1523WC | 11/16/93| TOTAL DISSOLVED SOLIDS 50900] 14 00|MG/L v
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